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DESCRIPTION

BACKGROUND OF THE DISCLOSURE

[0001] The conventional weather forecast process iIs typically organized along a forecast
assembly line that is termed "human-in-the-loop” (HITL) or Meteorologist in the loop (MITL).
The process begins with the rapid and near real-time collection and organization of a single
numerical or statistical weather prediction model (NWP or Model Output Statistics - MOS) or,
more commonly, a plurality of NWWP's and MOS's (loosely called Statistical VWeather Prediction
or SWP since they represent some ensemble or composite or smart assemblage of real-time
prediction of the weather for the same time and space). These forecasts are provided for a set
of parameters In two or three spatial dimensions (for example temperature, chance of
precipitation, winds, and humidity) usually at regularly spaced points within some domain or
over the entire earth (a so-called gridded forecast), at some time step or interval (the forecast
time step or temporal resolution), and for some period into the future (the weather forecast
duration or valid time). The most recent or contemporaneous collection of these objective
gridded digital forecasts Is called "guidance" since it represents the starting point or "first-
guess” for the HITL forecaster.

[0002] Using computer visualization and graphical editing tools, the HITL forecaster reviews,
edits, applies quality-controls, and adds human meteorological expertise (value-add) to this
grid (or cube or N-dimensional collection) of weather forecast elements. The editing of the
perishable forecast data i1s performed as quickly as possible, but there Is often a great deal of
activity in this editing window or time interval with multiple forecasters, working on many
weather variables, over large domains, and even In different physical forecast offices or
locations. Sometimes, the HITL forecaster will choose to withhold new guidance as an input to
their editing system; instead, they will keep the modified "going" digital forecast since this will
reduce rework and might speed the movement along the HITL assembly line. Since weather
elements are continuous In space and time (for example, the predicted temperature 12 hours
In the future) - the HITL process will generally hold the guidance or initial forecast until all
review and changes are made by the forecast staff. Finally, the edited forecasts are released
or pushed to downstream systems or users. Here, the digital forecasts can be translated and
post-processed Into the familiar weather content we see today on TV, web sites, digital
devices, and other content platforms.

[0003] In the current HITL paradigm, there are interrelated factors that conspire to weather
forecast skill, I1.e., they reduce the expected skill of the man-machine forecast. For example,
due to continuity, forecast edits cannot be made piecemeal. The entirety of the guidance is
withheld from the downstream processing and publishing until the review and editing task Is
complete. If the area of responsibility of a forecast is large and the spatial and temporal
resolution is fine-scale, the time taken to review and edit many weather elements at many time
steps can be long; perhaps 2-3 hours in total elapsed time.
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[0004] The granularity of NWP and SWP forecasts (guidance) is rapidly increasing over time.
There are global models or simulations with spatial resolution on the order of 10 km (about 10
million gridpoints on the earth's surface), and there are regional models with resolution on the
order of 1Tkm (this would be about 10 million gridpoints in the Conterminous United States or
CONUS). Temporal resolution is typically 1 to 3 hours for these same models, and the models
can run as much as 384 hours into the future (16 days). Most importantly, the models are run
multiple times per day. Global models are now typically running 4x daily and regional models
(on the scale of CONUS) may run hourly. This rapidly flowing output represents huge amounts
of data for both machine and forecaster to digest.

[0005] In the RHITL process, the forecaster must corral at least a portion of this voluminous
forecast guidance into a holding pen. Once there, the guidance iIs cleaned and edited to a point
where It Is acceptable for downstream consumption. VWhile the HITL process takes place, more
guidance Is arriving upstream, and simultaneously, the downstream forecasts are aging. The
technological and scientific boon of higher resolution and more varied NWP and SWP - and
more frequent NWP and SWP - creates a critical dilemma for the HITL forecaster and forecast
process, and one that will exacerbate with time as guidance becomes more voluminous In time
and space and variety.

[0006] US2007/049260 A1 (YUHARA HIROMITSU ET AL.) discloses an invention comprising
filtering weather data to make it applicable to the occupants of a moving vehicle. This Is
achieved by observing the direction of travel and speed of the vehicle and removing duplicate
data and/or data that is not relevant to the geographic regions in which the vehicle 1s currently
or will be traveling to.

SUMMARY OF THE DISCLOSURE

[0007] A method for providing a "Human over- the-loop” or HOTL processing of weather
forecasts. The present disclosure bypasses the inherent lag or latency in the HITL process
using a practical means of synchronizing or parallelizing the forecast process. That is, this new
HOTL paradigm or tool changes the flow of forecast guidance and forecaster edits or inputs or
modifications to occur simultaneously or in parallel, in order to remove the serial latency or lag
of the HITL forecast process. The disclosure herein provides benefits both to the modern day
forecaster and those users consuming the modern day weather forecast.

[0008] According to the present invention, a forecaster creates and manages polygonal Filters,
Qualifiers and Blurbs (FBQs) that can be used to adjust the forecast or describe the forecast
for the spatial area circumscribed by the FBQ. The filters are placed manually by HOTL
forecasters and act to constrain or modify the digital forecast data over some time range of
hours or even days into the future. The filters act to limit the machine-sourced guidance
forecasts Into acceptable or smart thresholds from unacceptable or un-wise thresholds.
Qualifiers are short predefined texts that augment and amplify the digital forecast. Blurbs are
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more verbose or freeform texts that are also provided by the forecaster or weather forecast
expert using the FBQ polygon paradigm. Blurbs add weather content to the digital forecast that
helps notify or alert users to iImminent high impact weather or underscore important upcoming
weather. HOTL is a Forecast on Demand system that will modify and add value to hourly high-
frequency world-wide digital forecasts. Content is created and delivered to end users from the
freshest available Numerical Weather Prediction (NWP) data. This selective forecast
modification is accomplished without delaying the movement of machine-sourced forecasts to
the user or to downstream forecast publishing platforms. This enables the lowest latency and
the most resolute forecast content possible. Using HOTL processing techniques, forecast
guidance flows unimpeded to publication. Because of the decoupling of the forecaster
Intervention, value-add and editing activity from the flow of machine forecasts to the end user,
the HOTL approach is insensitive to the frequency or volume of new computer guidance
arriving from objective numerical and statistical weather prediction modeling sources. This Is a
superior way forward with respect to optimizing the man-machine mix necessary in modern
operational weather forecasting and weather forecast dissemination.

[0009] Accordingly the present Invention provides a method for determining a weather
forecast. Saild method includes, defining a filter that limits weather forecast data to a given
spatial area circumscribed by the filter, defining at least one of a qualifier and a blurb that
describe the weather forecast data for the spatial area circumscribed by the filter, defining the
given spatial area of the filter as a polygon associated with a predetermined region to which
the weather forecast data applies and applying the filter to the weather forecast data to modify
the weather forecast data over a predetermined time period to create a filtered weather
forecast.

[0010] The method further includes the filter adjusting the forecast for the predetermined
region by constraining the weather forecast data to be within acceptable thresholds, providing
the at least one of the qualifier and the blurb to the filtered weather forecast and publishing the
filtered weather forecast.

[0011] In a further embodiment the method may further comprise publishing the filtered
weather forecast on-demand.

[0012] The method for determining a weather forecast may also include providing the filtered
weather forecast as a forecast on-demand. VWherein the filter may be time-dependent.

[0013] In an alternative embodiment the filter may limit the degrees of freedom of a forecast
outcome to force the filtered weather forecast into an acceptable Imit.

[0014] In a further embodiment of the method the filter may modify one of Probability of
Precipitation, Snow Ratio, Temperature, Dew Point, Visibility, Wind Speed, Cloud Cover,
Probability of Fog, Probability of Thunder, Conditional Probability of Snow, Conditional
Probability of Ice, and Conditional Probability of Rain.
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[0015] The qualifler may be a predefined string that provides an explanation to the filtered
weather forecast. The qualifler may be time-dependent. The blurb may be freeform text.

[0016] In an alternative embodiment the filter may be a manually placed constraint on the
meteorological forecasts.

[0017] In a further embodiment the polygon may circumscribe a set of grid points of the

meteorological forecasts, and wherein the filter defines actions across some time interval, or
range of forecasts.

[0018] In an alternative embodiment the filter may be defined as vectors of conditions and
actions, as follows:

Sc = User Contraints Vector
G [k] = Genome conditions (k rows or lines)
Ac [k] = Actions (k rows or lines)

wherein the User Constraints are the at least one filter created for a current forecast, wherein
the Genome conditions determine a weather outcome, and wherein Actions are altered ranges
or scalars to which the modified meteorological forecast conforms.

[0019] Wherein the method may further include receiving properties of the filter, the properties
Including a filter type, a valid time period, a recurrence value and user constraints.

[0020] This summary serves as an introduction to the subject matter of the disclosure. These
and other features will be described in more detall below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The present disclosure Is described with reference to the accompanying drawings. In
the drawings, identical reference numbers indicate identical or functionally similar elements.

FIG. 1 illustrates an overview of an example operational flow of Human Over-the-Loop (HOTL)
processing In accordance with the present disclosure;

FIG. 2 Illustrates an example set of actions performed by the HOTL system;
FIG. 3 illustrates the HOTL processing flow of FIG. 1 In greater detall;
FIG. 4 illustrates example filter polygons;

FIG. 5 illustrates an example, non-limiting set of filter definitions;

FIG. 6 illustrates example blurbs;
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FIG. 7 illlustrates an example HOTL Main Screen that may be displayed when the HOTL client
application is launched;

FIGS 8A and 8B lillustrate example underlays, which may provide guidance for the placement
of Qualifiers, Filters and Blurbs;

FIG. 9 lllustrates an example process to create Filters, Blurbs and Qualifiers as polygon
regions, such as shown in FIG. 4;

FIG. 10 illustrates an example filter properties dialog box; and

FIG. 11 shows an exemplary computing environment in which example embodiments and
aspects may be implemented.

DETAILED DESCRIPTION OF THE DISCLOSURE

Overview

[0022] The present disclosure describes a method that mitigate or remove the increasing time
delay In the HITL editing process, while still allowing the human value-add to forecast skill and
qguality. This process Is called herein "Human over- the-loop” or HOTL. HOTL Is a Forecast on
Demand system that modifies and adds value to, e.g., hourly (or other output time intervals)
world-wide digital forecasts. Content is created and delivered to end-users from the freshest
avallable Numerical Weather Prediction (NWP) and/or Statistical Weather Prediction (SVWP)
data. This enables the lowest latency and the most resolute forecast content possible, while
maintaining human oversight and expertise in the forecast process.

[0023] In the HOTL system, a forecaster moves from a conventional hold-and-edit role to an
oversight role in order to eliminate any lag in the forecast. Instead of editing the data site by
site, the forecaster may create and manage polygonal Filters, Qualifiers and Blurbs (FBQs)
that can be used to adjust the forecast or describe the forecast for the area selected within the
FBQ. Filters are manually placed constraints on a Forecast on Demand (FOD) or a guidance
forecast. Filters are time-dependent and apply to, e.g., either Nowcast (a short-term weather
forecast for the very near term; often 0-6 hours hence), Daypart (forecast weather conditions,
temperature, and winds for the natural day subdivisions like "Today"”, "Tonight", etc.), or 24-
hour day (a summary forecast for midnight to midnight, or from one morning to the next). As
will be described below, filters push forecasts to Acceptable or Smart thresholds from un-wise
or unacceptable thresholds. Filters can act to modify hourly forecasts of weather elements, or
can modify entire time series of weather elements. Multiple filters can act on a single forecast,
however, they will act serially based on their severity, priority or provenance. In accordance



DK/EP 3172704 T3

with the present disclosure, filters generally do not change the outcome of an FOD forecast to
a great extent; instead, filters limit the degrees of freedom of a forecast outcome to force the
forecast into Acceptable or Smart limits. Filters have expiration times, but it is often the passing
of the real or wall-clock time that deprecates an existing Filter.

[0024] The "Q" In FBQ stands for Qualifier. A qualifier 1s a brief, predefined string that
amplifies, clarifies or provides further explanation to an ongoing forecast. The Qualifier (Q)
may be time-dependent and is a function of Nowcast, Daypart, or Day. A single Q is allowed for
each of these time divisions. Qualifiers may have priority or severity and this allows selection of
Q's when multiple Q's exist for a time division. There may be Auto-Qualifiers that are triggered
upon weather reaching predetermined thresholds (like record temperatures). Moreover, there
IS significant existing weather logic to ensure that Q's are internally consistent with their
attendant forecast.

[0025] Blurbs are freeform texts provided by a meteorologist or expert that amplifies or alerts
users to important upcoming weather or consequences of that important weather. Using the,
e.g., polygonal mapping paradigm of HOTL (as described below), a blurb may be defined for,
e.g., Demographic Marketing Area (DMA), region or political boundary. A single blurb may be
valid for all forecast times or some range of time. Since Blurbs are freeform text composed by
the forecaster or meteorologist, they may contain specific wording about local geography,
landmarks, and other metadata unique to a city, town, or region.

[0026] Thus, HOTL is a Forecast on Demand system that will modify and add value to high-
frequency world-wide digital forecasts. HOTL FBQ's are evaluated and act on new NWP or
SWP "Jjust In time" or when a user requests a forecast. The raw machine forecast or guidance
IS pulled through the HOTL filters In order to cleanse the digital guidance of un-wise or
unacceptable forecasts - leaving behind smart and acceptable forecasts. Content is created
and delivered to end users from the freshest available Numerical Weather Prediction (NWP)
data. This enables the lowest latency and the most resolute forecast content possible. Using
HOTL techniques, both weather forecast guidance and the latest human interventions and
value-adds flow unimpeded to publication.

HOTL Operational Flow

[0027] Referring to FIG. 1, there iIs lllustrated an overview of an example operational flow 100
of HOTL processing of forecast data in accordance with the present disclosure. At 102, NWP
and/or MOS are converted to Global Dynamic Integrated foreCasts (gDICAST). As would be
understood by one of skill in the art, the gDICAST system ingests meteorological data (e.g.,
observations, models, statistical data, climate data, etc.) and produces meteorological
forecasts at user-defined or gridded forecast sites and future forecast valid times. In order to
achieve this goal, gDICAST generates independent forecasts from each of the data sources
using a variety of forecasting techniques. A single consensus or composite forecast from the
set of individual forecasts is generated at each user-defined or gridded forecast site based on
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a processing method that takes into account the recent skill of each forecast module.

[0028] At 104, HOTL tools are applied to the gDICAST forecast. In accordance with the
present disclosure, the HOTL tools may include, but are not limited to, constraints, filters, and
value-adds (e.g. Qualifiers) that are introduced into a forecast stream. The HOTL tools may be
used to modify the forecast data in near real-time, and are described in further detail below. At
106, world-wide guidance forecasts and forecast FBQ's are made available in the Forecast on
Demand (FOD) cloud. At 108, the world-wide forecasts are published on demand or just In
time as users request specific forecasts. As shown In FIG. 1, the editing time or latency Is
reduced from 2-3 hours in the RHITL process to nearly zero in the HOTL process.

[0029] With reference to FIG. 2, the HOTL processing of FIG. 1 Is provided to push "un-wise”
forecasts Iinto acceptable or smart forecasts. An "un-wise" forecast, for example, may be a
forecast that is at odds with weather community's consensus forecast. The "un-wise" forecast
may lack intelligent context such as a scattered thunderstorm forecast in the midst of a land-
falling hurricane, or a forecast that has no mention of frost or freeze on a record cold winter
night in the middle of the Florida Citrus belt. In addition, an un-wise forecast might miss
precipitation in the very short-term or precipitation that is supposed to develop In the short-
term when this would be obvious to a human forecaster or ground observer. As another
example, an "un-wise" forecast may call for an erroneous precipitation type, intensity, or
regime. "Un-wise"” forecasts may also miss aberrant or rare weather, such as freezing drizzle,
blizzard, snow squalls, tropical storm conditions, etc., when such conditions will occur. Yet
another example I1s a forecast that flip-flops due to rapid changes In weather guidance,
statistical residue, or stochastic or numerical feedbacks or instabilities (e.g., patchy heavy rain).
In brief, an un-wise forecast I1Is one that lacks awareness of context of the overall weather
situation, or is counter to a prevailing sense of the future weather's likely outcome or impact on
the public or Iindividual consumers. Thus, as shown in FIG. 2, the HOTL forecaster utilizes the
HOTL tools at 104 to create filters, qualifiers, blurbs and other value-adds and/or constraints to
reshape un-wise forecast the realm of acceptable or smart forecast space.

Filters, Qualifiers and Blurbs (FBQ) processing

[0030] With reference to FIG. 3, there is illustrated the HOTL processing flow of FIG. 1 In
greater detall. Forecast data may be provided to the processing flow 300 by a server 302 (e.qg.,
an FOD server). The forecast data may be any forecast data, such as Observations or Current
Conditions, Nowcasts (e.g., 0-6 hour forecasts), Daypart, or Day. The operational flow 300 may
operate on all hourly forecasts retrieved as part of, e.g., an FOD API request. International
advisories 314 may be input to the processing flow 300. The international advisories allow for
the creation, editing, and management of watch, warning, and advisories outside of the
continental United States.

[0031] There are countless other weather constraints, advisories, or value-adds that could be
accomplished using this same HOTL technique, as would be understood by one of ordinary
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skill in the art in view of the present disclosure. That is, drawing closed polygons or clusters of
polygons on the earth and attributing properties to that polygon that can then be immediately
communicated downstream to forecast publishing platforms or assets. The crucial distinction is
that the polygonal objects are distinct from the forecasts themselves and are only evaluated,
processed, and combined when a forecast is requested. Because of this, the latest guidance or
the latest SWP remains unchanged and partitioned from the forecaster instructions and
therefore may flow freely from its source to its destination since it is unconstrained by the need
for editing or review.

[0032] A forecaster may use a predefined filter 304 from the HOTL tools 104. These
predefined filters 304 act to transform the digital forecast such that it conforms to the filter
definition or set of constraints. VW\hen employed by the forecaster, these filters 304 are variable
In time and space, and subject to sets of conditions that limit the actions to a set of gridded
forecast points that lie beneath a user-defined polygon(s) for a defined time series, and are
valid for a set of user-defined conditions that may include elevation, land-use and ranges of
state variables like temperature, PoP, wind speed, etc. The transformation of a raw forecast to
a published forecast may involve many steps, and may also imply many transitional states of
that forecast as it moves from its raw state to its published state.

[0033] Filters, as used In accordance with the present disclosure, are manually placed
constraints on, e.g., a Forecast on Demand (FOD) or a gDicast forecast. As shown In more
detail in FIG. 4, filters may be defined as a region by defining a polygon or series of polygons
on the earth's surface. The polygon circumscribes a set of grid points of gDicast forecasts, and
defines potential actions across some time interval, or range of forecasts. An action or change
In the gridded digital forecast (GDF) iIs predicated on conditional selection criteria that 1s set
forth In the filter definition or Is provided by the forecaster when the filter is introduced in the
live forecast. For example, a gDicast hourly forecast point may lie within a polygonal outline
and time interval, but it must also conform to an additional set of selection criteria such as

elevation or some temperature range before it is subject to Filter actions.

[0034] The filter polygon may have a predetermined set of conditions and actions associated
therewith. For example, a filter's purpose may be to inhibit all precipitation. In such a case, the
filter conditions will be to select points within the polygon based on the probability of
precipitation (PoP) exceeding some threshold. The filter action will be to constrain the PoP to
lie below the threshold whereby falling precipitation is produced or triggered. FIG. 5 illustrates
an example of non-limiting set of Filters.

[0035] In accordance with the present disclosure, filters may have "vectors" of conditions and
actions. As such:

Sc = User Contraints Vector
G, [K] = Genome conditions (k rows or lines)

Ac [K] = Actions (k rows or lines)
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The User Constraints are compound logic that limits point selection and is defined by the
forecaster as the filter i1s created on the current forecast. The Genome conditions are
compound logic that determines the weather outcome (e.g. rain showers or thunderstorms
Imply a complex set of limiting conditions with respect to temperature, cloud cover, PoP,
probability of thunder, and rainfall amount). Actions are altered ranges or scalars for which the
new digital forecast must conform. Thus, If a digital forecast from guidance meets the selection
and genome criteria for a particular point and time that the gridded digital forecast (GDF) will
be altered using the filter actions.

[0036] Each element of these vectors may be expressed as a range, r1 - r2, where a range
can be null or blank, and a range can have r1 =r2 (e.g. 12 - 12 would be a legal range). The

range Is In the same units as the weather or geographic element. For example, an elevation
element in the User Constraint VVector may have the units of feet. Ranges are subject to the

physically plausible ranges of a variable. For example, temperature ranges may be confined to
be between -62.2°C (-80°F) and 48.8°C (120°F). The elements of the user Constraint Vector
Sc may be as follows:

Elevation (-609.6m (-2000ft) to 7924.8 (26000ft)) ALT

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Probability of Precipitation (0-100%) POPO1 |
1-hour QPF QPFO" ‘
Snow Ratio (unitless number between 0 and 35)

Temperature (-62.2°C (-80°F) to 48.8°C (120°F)) T
Dew Point (F) D

Visibility (SM) VIS
Wind Speed (0 - 257.5 km/h (0 - 160 mph)) SPEED

Cloud Cover (0 - 100%) CLCOV

Probability of Fog (0 - 100%) POF
Probability of Thunder (0 - 100%) POT
Conditional Probability of Snow (0O - 100%) CPOS

Conditional Probability of Ice (0- 100%) 'CPOI ‘

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Conditional Probability of Rain (0 - 100%) CPOR

[0037] The elements of the Genome vector G [k] may be the same as the User Constraint

Vector except Snow Ratio (SR), Elevation, and Dew Point are not included, and QPF01 may be
scaled by a factor of 100 and shown as QPFO01 x 100. The elements of the Action vector A [K]

are the same as the Genome vector except the Manual Override Flag and SR are added, and
QPFO06 is expressed as QPF06 x 100.

[0038] In the Genome and Action Vectors there can be multiple rows called subkeys, which
may be expressed as arrays with dimension of variable and row. The meaning of additional
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rows IS that there may be alternative sets of genome conditions and actions that satisfy a filter.
An example of this would be a Filter of "No Ice." To prevent ice from an hourly forecast, the

following genome logic combinations may be addressed:

Table 1 - Genome rows that can produce icy forecasts. These rows are different forecast
vector combinations that result in an ice forecast, and can therefore all represent compound
conditionals that can trigger action inhibit or alter the forecast of ice (sleet, freezing rain, or
combinations of ice and other precipitation types) that would result from the raw forecast.

{QPF06 {Temp |Speed |Cloud POT |CPOS {CPOI

- - 4 \‘ - 4 - 4 - 4 - 4 - 4 - 4 - 4 0\\06 - 4 - 4 - 4 - 4 - 4 - 4 - - 4 - 4 - 4 - 4 - 4 - 4

- - - 4 - 4 - 4 - 4 - 4 - 4 ﬂ.h - 4 - 4 - 4 - 4 - 4 - 4 - 4 Ea) - 4 - 4 - 4 - 4 - 4 - 4 - 4 - - 4 - 4 - 4 - 4 - 4 - 4 - 4
. ‘1 . - -
- ‘c ’c X %

R T e B T e e M B T T s e R e ) 0000000000000000000000\00000000000000000000.00000000000000000000 R e 00000000000000000000000\ 0000000000000000000000

[0039] Each row Is therefore a subset of the NOICE filter and it offers an alternative set of AND
conditions that satisfy the Genome state of "Ice." Logically, the elements of this array can be
easilly summarized In terms of conditional tests as sum all columns of row as AND's, or sum
each row result as OR's.

[0040] In the above example, this would amount to the following compound logic:

If (30 < POP < 100) and (-80 < TEMP < 32) and (0 < CPOS < 39) and (0 < CPOI < 19)
or

If (30 < POP < 100) and (33 < TEMP < 39) and (40 < CPOS < 59) and (0 < CPOI < 19)
or

If (30 < POP < 100) and (-80 < TEMP < 32) and (0 < CPOS < 39) and (20 < CPOI < 100)
or

If (30 < POP < 100) and (33 < TEMP = 39) and (40 < CPOS < 59) and (20 < CPOI < 100)
Then

The Genome conditions are satisfied and the Filter actions should be asserted
Else

The Genome conditions are not satisfied and no action should take place on the gridded digital

forecast or GDF.
Endif

[0041] Thus, there may be four tiers of tests that are passed before a Filter action takes place
on a GDF:
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e Does the GDF fall within the polygonal outline?

e Does the GDF fall within the beginning and end times of the defined Filter?

e Does the GDF satisfy an AND test of all of the conditional selections or User Constraints
(these are generally made at the time of the Filter creation in HOTL)?

e Does the GDF satisfy the Genome conditions vector or array (or one of the Genome
Conditions subkeys In the case of complex Filters with multiple rows In their
predefinition)?

Time Intervals

[0042] Each filter may be valid for a specific time interval. This interval may be e.g., a one hour
In duration with hourly resolution. Other resolutions and intervals may be defined. The later
valid time may be equal to the number of available future hours in the forecast acted upon
(e.g., +384 hours). Afilter has its upper valid time in the future. For example, a filter with both
valid times In the past need not be considered or evaluated. A filter with only partial validity In
time need only be evaluated for hours that lie the future.

[0043] Time Intervals may also have of the property of "recurrence.” Recurrence I1s a time
Interval iIs valid for some number of days into the future. A filter with recurrence of 2 means the
filter I1s valid for the current date, as well as for two additional days into the future beyond the
current day. For example, a filter valid for 12-MAR-2014 between 06Z and 18Z with a
recurrence of 2 Is also valid for 13-MAR and 14-MAR between the same time intervals of 06Z
to 18Z. The number of recurrences may be Iimited to the number of days within the forecast
avallability duration. If recurrence pushes the end time of a filter beyond the end of the forecast
avallability period, then that filter may be evaluated for every possible hour or valid hour until
the end of the forecast period. However, recurrence that lies completely beyond this upper limit
may not be evaluated.

[0044] Recurrence intervals of a filter can span day boundaries or 00Z. As such, a filter with a
time interval of 12-MAR-2014 18Z through 13-MAR-2014 06Z can recur for additional days into
the future notwithstanding the upper limit constraints on the available forecast period. To
prevent recurring events from overlapping one another, a recurring filter may be prevented
from having a time interval that spans more than 24 hours. In application, this means a
recurring filter might have a time interval from 00-23Z as its maximum duration. Filters can
have a recurrence of "forever,” which means that the filter recurs on every possible day of the
forecast period beginning with the first instance. As real world or wall-clock time advances In
the forecast center such a filter will remain in force for all future time steps since it is relative as
an offset to the present time.

[0045] A filter may be considered Inactive If its time Interval falls completely before present
time (a filter remains In this inactive state for 24 hours, and is then deleted entirely from the
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database). However, recurrence Is taken into account when assessing the age of a filter. For
example, If it iIs 18z on 12-MAR, a filter that recurs for three days and begins with the period
06Z to 12Z on 12-MAR is still active. This i1s because the filter is also valid for three time
Intervals In the future. A filter that has an upper time limit in the future is still considered active

or valid; thus, it is only the time steps or hours that fall in the past that need not be considered
or evaluated.

[0046] Below are examples of time intervals, present time and recurrence settings. In the
second column iIs the description of proper treatment for a ten day forecast beginning on 12-
MAR at 00Z (240 hours):

Table 2 - Recurrence scenarios that exercise the filter rules imposed on recurring polygons In
time - along with explanations of the outcomes.

Q0000000000000000000000{‘0000000000000000000000\ 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

10Z 14/ 12- 2 06Z 12-{This filter 1s valid for 10-14Z on
MAR MAR 12-14 of March
10Z 14/ 12- 2 12Z 12-{This filter 1s valid for 13-14Z on
MAR MAR 12-MAR, and is valid for 10-14Z
on 13 and 14 of March.
127 237

21- 2 127 12-{ This filter 1s valid for 12-23Z on

MAR MAR March 21, but 1s beyond the end
of the forecast for the 2
recurrences.

Forever Valid for 192 - 23Z on 12-MAR.
Valid for 12Z to 23Z on each
successive day of forecast
through the end of the forecast
period.

Q0000000000000000000000.‘00000000000000000000000\ 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

127 127 12-Mar §1 18Z 12-{Valid for 122 on 13-MAR only. 12-
MAR 12Z on 12-MAR Is In the past so
IS not considered.
237 00Z 12/13 - {3 18Z 12-{ This Is a two hour time interval
MAR MAR {that spans 00Z. It i1s valid for all
four iInstances.

Ordering Multiple Polygons

[0047] A GDF may often have multiple valid Filters for a single time step. In accordance with
the present disclosure, the filters are acted upon serially. Thus, a filter action taken by the first
of a series of active Filters, will alter the GDF, and will then provide the new GDF state with
respect to all subsequent valid filters.
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[0048] To facilitate this ordering or serialization of multiple active filters, each predefined filter
may have a property that is termed "priority”. The priority states are as follows:

Table 3 - Filter Priorities are used to organize or prioritize multiple filters. The final tie-breaker
when no other ordering I1s possible amongst multiple filters, 1s to act on higher filter numbers

last.

4
T D . t-
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc e 3 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 5 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
L)
-
§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
L)

Is nulled by existence of any other Active

.........................................................................................................................................................................................................................................

Null all but highest Filter number in Group,
and Priority "/ filters are always applied last.

7

[0049] If two filters have the same priority, they are ordered according to the integer value of
the filter number. The Filter number may be a 4-digit unique value assigned to each predefined
filter. Filters are organized in such a way that more important or impactful filters have higher
Filter numbers. Some priority settings may dictate that other filters are to be dropped or nulled,
or conversely, they are dropped If other filters exist. For a Type = 7, only a single filter from the
Filter Group I1s kept (i.e., the highest ranking or highest numbered Filter in the Group).
Moreover, Priority = 7 Filters are applied last. The Groups defined in HOTL are:

Table 4 - The filter Group 1s another property of predefined filters.

OPEN Open Filter

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

CLOUD Modifies cloud cover

WIND Modifies wind speed or gust

PRECIP Modifies If dry or wet or precipitation regime

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

THUNDER Modifies thunder probability or type.

I\/Iodifies precipitation intensity

ABERRANT Special outcomes

cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

Weather types that can only be created via
MANWX Intervention

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq
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[0050] In this GDF example, five Filters are encountered with different Filter numbers and
Types. The original and final ordering are shown along with explanatory notes.
Orlglnal

S e
1060 NOPRECIP

2400 NOICE

9000 FOG

1600 STRATIFORM

Final:

1600 {STRATIFORM {1 {Always first

0100 {DELTA - Never first when multiple Filters

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq
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9000 {FOG Type same as NOICE, but Filter Number is higher
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[0051] In the above, the original Filter NOPRECIP is dropped altogether since it i1s Type = 6,
and other Filters exist.

Filter Actions

[0052] A Filter action may alter a forecast value If the GDF forecast value does not conform to
the action range. Action ranges can be expressed In three ways. A Delta action, which
Increments a GDF value by a positive or negative amount specified in the action. For example,

a delta of -2 degrees for temperature would reduce temperature by 1.1°C (2°F). However, a
delta of -1.1°C (-2°F) for a GDF value of -61.6°C (-79°F) would be adjusted to -62.2°C (-80°F)
since this value is a predefined threshold for the temperature variable.

[0053] A second type of range Is the Clip Range, which represents a high and low value to
which the new GDF conforms. An example of a Clip range for Wind speed might be:
[21 - 40]

[0054] Any GDF wind speed that lies below 33.8 km/h (21 mph) will be set to exactly 33.8 km/h
(21 mph). Any GDF wind speed that lies above 64.4 km/h (40 mph) will be set to 64.4 km/h (40
mph).

[0055] A third type of range Is Scaled Range, which represents a proportional range that
readjusts the range established Iin the genome conditional. A scaled range for POP06 could

appear as:
25 - 54
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[0056] With a genome conditional of:
0-80

[0057] To find proportionality between the genome range and action range, a scaling
coefficient, A, Is determined. For example, given:

rq1 = Low end of genome range

rao> = High end of genome range

Y. = GDF value (e.g. 60% POP06)

ey — Wy o
s = 1I— — — Af i = gy thenat =8
WeE T R |
Eq. 1
[0059] And the altered or scaled value of W; or W,* Is:
F = gy A Dy sl
Eq. 2

[0060] Using the example of a genome range of 0-80, and a GDF forecast of 60% POP06 and
scaling range of |25 - 54| then A and WI* may be determined as:

3 - Y e S SRt L 1)
. t.. :.1 sﬁag ;.' .H‘ L‘S}‘I ﬁ\ LN ;—l
"X . - 5 - i : ) NS e
‘{ — I — - ] - — i .u.‘1 q. r..\ “— %.b.=.).»': :<
(L~ v £30 —

And:

" LS B ST b, TV - N T Il
-  s— - . ‘ -1 [R——— N U — \‘- . . ottt . ‘- 4 . . — % L y*
¥ D T S0 TS T TS X ind — I = 38T a

N AR 2 R :

[0061] In other words, 60% penetrates 3/4 of the way through the genome range 0-80%, so
the new value Is scaled In such a way that it is found 75% of the away through the Action range
of |25 - 54|. This happens to compute to a value of 46.75%.

[0062] It should be noted If the GDF value falls within the genome range, the action would not
be considered and no scaling would take place.

Open Filter

[0063] An open filter may be provided to enable forecasters to determine constraints and
define actions using a simple filter definition. Simple filters have a single row of constraints and
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actions (that i1s, Open Filters may not have subkeys). Open Filters allow for fine control of
forecast parameters, or to customize a change to hourly forecasts that are not available in the
predefined set of Filters. An open filter has no predefined actions and no predefine serial
number. Open filters can have delta, clip, and scaling actions just like predefined filters.

Qualifiers

[0064] A Qualifier i1s a brief predefined text string with meteorological value that can be
manually appended to a digital text forecast. Qualifiers often contain forecast information that
would normally be difficult for an automated system to discern. Examples would be "likelihood
of frost”, "total snowfall accumulation”, "risk of urban flooding" and other informative value-
added texts that are best determined by a human forecaster. Qualifiers or Q's do not alter the
digital forecast or GDF In terms of quantities, but they are critical additions to a sensible and
Informative weather forecast. The HOTL paradigm whereby polygons are ascribed logic
conditions and temporal and spatial extent i1s an excellent and efficient mechanism for
forecasters to place and manage weather Q's and is thus provided as an option in the HOTL

user interface and capabillities.

Blurb

[0065] With reference to FIGS. 3 and 6, a blurb 312 1s a freeform text of meteorological
content attributed to some range of GDF's In time and space, and Is subject to the same
potential logical constraints of selection as defined In Filters and Qualifiers. A Blurb serial
number, author codes, blurb title, verbose blurb content, and terse (Twitter) blurb content
should be available via the Graphical User Interface (GUI) of this Processor. The GUI iIs
described In further detail below. At 308, FBQ, international alerts and underlays (described
below with reference to FIGS. 8A and 8B) are processed in accordance with the filter ordering,
priority, time validity, etc., and stored to an objects database 310. A polygon to points operation
314 1s applied to the information In the database 310 and the forecast data provided by the
FOD server 302 to determine forecast locations that are to be modified by the filters.
Thereafter, qualifiers 316 may be applied. The qualifiers 316 may be a brief, predetermined,
codified string that amplifies, clarifies or provides further explanation to an ongoing forecast.
Thereafter, the HOTL-modified forecasts are prepared on, e.g., a world-wide basis (at 106)

and published at 108.

HOTL - Graphical User Interface (GUI)

[0066] FIG. 7 illustrates an example HOTL Main Screen that may be displayed when the HOTL
client application is launched. The client application may be used by a forecaster, as described
In the overview above. The client application may automatically center on a "home region” that
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IS correlated to the geographic location where the client is located. A list 702 may display
Filters, Qualifiers and Blurbs (FBQ's) for the local region. There may be different settings for
the different locations. A map area 704 displays the map used as the base for editing. As
shown, the map may have coloring to denote topography. A Time Bar 706 provided such that
time can be adjusted by either dragging the 'red tab’ on the time bar, clicking directly on the
time you wish to move to or using the 'forward and back' icons beneath the timeline.

[0067] With reference to FIGS. 8A and 8B, underlays are graphic or textual visualizations of
current conditions or going forecasts that provide guidance for the placement of Qualifiers,
Filters and Blurbs. The GUI allows for multiple weather information layers to be plotted on the
Earth. This provides visualization of forecast guidance and observations to underpin the
placement of FBQ polygons in time and space. A number of different underlays can be plotted
on the map, Including, but not Iimited to, current condition data, such as radar, surface
observations and satellite; forecast data; and Numerical Model data, such as the ECMWF and
the NAM (widely available government model simulations). FIG. 8A, In particular, shows
weather elements from a published Forecast on Demand for a daypart or day. The weather
elements are used to determine the extent and makeup of a Filter for the applicable time
period.

[0068] As described above, Filters, Qualifiers and Blurbs (FBQ's) are polygon(s) 902 that are
drawn by a HOTL Forecaster as a closed set of control points 904 on the map area. With
reference to FIG. 9, Filters, Blurbs and Qualifiers may be created by drawing a set of control
points 904 using, e.g., a mouse or other pointing device. A last point may be identified and a
polygon 902 will be scribed or closed-off. Optionally or additionally, the polygon may be
drawing In one continuous movement by holding the mouse button down and drawing the
desired shape. Hovering over the polygon 902 may present an FBQ definition 906.

[0069] With reference to FIG. 10, the properties of the filter may be edited in a dialog box
1000. A Filter Type may be defined using the Filter number drop down menu 1002, where the
filter type can be changed. A valid time period for the FBQ may be adjusted using control 1004.
This may also be performed using the time bar 706. Recurrence may be set using control 1006
to allow the FBQ to be repeated for the set number of days keeping all the same properties. A
recurring FBQ is valid for some subset of the full day, thus its time interval must be less than 24
hours In length. Constraints may be set using button 1008 to define User Constraints that must
be met in order to allow the FBQ to act on the forecast.

[0070] FIG. 11 shows an exemplary computing environment in which example embodiments
and aspects may be implemented. The computing system environment i1s only one example of
a suitable computing environment and is not intended to suggest any Iimitation as to the scope
of use or functionality.

[0071] Numerous other general purpose or special purpose computing system environments
or configurations may be used. Examples of well known computing systems, environments,
and/or configurations that may be suitable for use include, but are not limited to, personal
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computers, servers, cloud-computing platforms, handheld or laptop devices, multiprocessor
systems, microprocessor-based systems, network personal computers (PCs), minicomputers,
mainframe computers, embedded systems, distributed computing environments that include
any of the above systems or devices, and the like.

[0072] Computer-executable instructions, such as program modules, being executed by a
computer may be used. Generally, program modules Include routines, programs, objects,
components, data structures, etc. that perform particular tasks or implement particular abstract
data types. Distributed computing environments may be used where tasks are performed by
remote processing devices that are linked through a communications network or other data
transmission medium. In a distributed computing environment, program modules and other
data may be located in both local and remote computer storage media including memory
storage devices.

[0073] With reference to FIG. 11, an exemplary system for implementing aspects described
herein Includes a computing device, such as computing device 1100. In its most basic
configuration, computing device 1100 typically includes at least one processing unit 1102 and
memory 1104. Depending on the exact configuration and type of computing device, memory
1104 may be volatile (such as random access memory (RAM)), non-volatile (such as read-only
memory (ROM), flash memory, etc.), or some combination of the two. This most basic
configuration is illustrated in FIG. 11 by dashed line 1106.

[0074] Computing device 1100 may have additional features/functionality. For example,
computing device 1100 may include additional storage (removable and/or non-removable)
Including, but not limited to, magnetic or optical disks or tape. Such additional storage Is
llustrated in FIG. 11 by removable storage 1108 and non-removable storage 1110.

[0075] Computing device 1100 typically includes a variety of tangible computer readable
media. Computer readable media can be any available tangible media that can be accessed
by device 1100 and includes both volatile and non-volatile media, removable and non-
removable media.

[0076] Tangible computer storage media include volatile and non-volatile, and removable and
non-removable media implemented in any method or technology for storage of information
such as computer readable Instructions, data structures, program modules or other data.
Memory 1104, removable storage 1108, and non-removable storage 1110 are all examples of
computer storage media. Tangible computer storage media include, but are not limited to,
RAM, ROM, electrically erasable program read-only memory (EEPROM), flash memory or
other memory technology, CD-ROM, digital versatile disks (DVD) or other optical storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices,
or any other medium which can be used to store the desired information and which can be
accessed by computing device 1100. Any such computer storage media may be part of
computing device 1100.
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[0077] Computing device 1100 may contain communications connection(s) 1112 that allow the
device to communicate with other devices. Computing device 1100 may also have Input
device(s) 1114 such as a keyboard, mouse, pen, voice input device, touch input device, etc.
Output device(s) 1116 such as a display, speakers, printer, etc. may also be included. All these
devices are well known In the art and need not be discussed at length here.

[0078] It should be understood that the various techniques described herein may be
Implemented In connection with hardware or software or, where appropriate, with a
combination of both. Thus, the methods and apparatus of the presently disclosed subject
matter, or certain aspects or portions thereof, may take the form of program code (l.e.,
Instructions) embodied In tangible media, such as floppy diskettes, CD-ROMs, hard drives, or
any other machine-readable storage medium wherein, when the program code Is loaded Into
and executed by a machine, such as a computer, the machine becomes an apparatus for
practicing the presently disclosed subject matter. In the case of program code execution on
programmable computers, the computing device generally includes a processor, a storage
medium readable by the processor (including volatile and non-volatile memory and/or storage
elements), at least one input device, and at least one output device. One or more programs
may implement or utilize the processes described in connection with the presently disclosed
subject matter, e.g., through the use of an application programming interface (APl), reusable
controls, or the like. Such programs may be implemented in a high level procedural or object-
oriented programming language to communicate with a computer system. However, the
program(s) can be implemented in assembly or machine language, If desired. In any case, the
language may be a compiled or interpreted language and it may be combined with hardware
Implementations.

[0079] While the present disclosure has been described In connection with various
Implementations shown In the figures, it is to be understood that other similar implementations
may be used or modifications and additions may be made to the described implementations for
performing the same function of the present disclosure without deviating therefrom. For
example, one skilled in the art will recognize that the implementations as described in the
present disclosure may apply to any computing device or environment, and may be applied to
any number of such computing devices connected via a communications network, and
Interacting across the network. Furthermore, the present disclosure may be implemented in or
across a plurality of processing chips or devices, and storage may similarly be affected across
a plurality of devices. Therefore, the present disclosure should not be limited to any single
embodiment, but rather should be construed In breadth and scope In accordance with the
appended claims.
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PATENTKRAY

1. Fremgangsmade til bestemmelse af en vejrudsigt, hvilken fremgangsmade omfatter:
definition af et filter, der begranser vejrudsigtsdata til et givet rumligt omrade, som
indgranses af filtret;
definition at mindst €n af en kvalifikator og en informationstekst, der beskriver
vejrudsigtsdataene for det rumlige omrade, som indgraenses af filtret;
definition af filtrets givne rumlige omrade som en polygon, der er tilknyttet en
forudbestemt region, for hvilken vejrudsigtsdataene galder;
anvendelse af filtret pa vejrudsigtsdataene med henblik pa at modificere
vejrudsigtsdataene 1 et forudbestemt tidsrum til generering af en filtreret vejrudsigt;
kendetegnet ved, at
filtret tilpasser udsigten til den forudbestemte region ved at begranse
vejrudsigtsdataene til at vaere inden for acceptable terskler:;
tilvejebringelse af den mindst ene af kvalifikatoren og informationsteksten til den
filtrerede vejrudsigt; og

offentligggrelse af den filtrerede vejrudsigt.

2. Fremgangsmade ifglge krav 1, der endvidere omfatter offentligggrelse af den filtrerede

vejrudsigt on demand.

3. Fremgangsmade ifglge krav 1, der endvidere omfatter tilvejebringelse af den filtrerede

vejrudsigt som en on demand-udsigt.

4. Fremgangsmade ifglge krav 1, hvor filtret er tidsafthengigt.

5. Fremgangsmade ifglge krav 1, hvor filtret begraenser frihedsgraderne for et prognoseresultat

med henblik pa at tvinge den filtrerede vejrudsigt til en acceptabel granse.

6. Fremgangsmade ifglge krav 1, hvor filtret modificerer én af nedbgrssandsynlighed,
sneforhold, temperatur, dugpunkt, sigtbarhed, vindhastighed, skydakke, sandsynlighed for
tage, sandsynlighed for torden, betinget sandsynlighed for sne, betinget sandsynlighed for is og
betinget sandsynlighed for regn.
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7. Fremgangsmade ifglge krav 1, hvor kvalifikatoren er en foruddefineret streng, der

tilvejebringer en forklaring pa den filtrerede vejrudsigt.

8. Fremgangsmade ifglge krav 7, hvor kvalifikatoren er tidsafhengig.

9. Fremgangsmade ifglge krav 1, hvor informationsteksten er en friformstekst.

10. Fremgangsmade ifglge krav 1, hvor filtret er en manuelt placeret begraensning pa de

meteorologiske prognoser.

11. Fremgangsmade ifglge krav 1, hvor polygonen indgraenser et s®t gitterpunkter af de
meteorologiske prognoser, og hvor filtret definerer handlinger 1 et vist tidsinterval eller en

rekke af prognoser.

12. Fremgangsmade ifglge krav 1, der endvidere omfatter definition af filtret som vektorer af
betingelser og handlinger som fglger:

Sc = brugerbegraensningsvektor

Gc |k] = genombetingelser (k raekker eller linjer)

Ac k] = handlinger (k reekker eller linjer)
hvor brugerbegrensningerne er det mindst ene filter, der genereres for en aktuel prognose, hvor
genombetingelserne bestemmer et vejrresultat, og hvor handlinger er @ndrede intervaller eller

skalarer, til hvilke den modificerede meteorologiske prognose svarer.

13. Fremgangsmade ifglge krav 12, der endvidere omfatter modtagelse af egenskaber for
filtret, 1det egenskaberne indbefatter en filtertype, et validt tidsrum, en recidivvardi og

brugerbegraensninger.



DK/EP 3172704 T3

DRAWINGS

L AAEINE
AR |k S 7 saaed F pnndl ; W o
Reasienne Ay w&m@ .
i 5 BuEswsst GBI i
¥ i SR (U GehACEL. A

L)

"

i-}'-

801 90l

Ao s A0 a4
B 18 BI5R0BI04
B i

PROID USHONY

001

MRS CHNH AR RSN RSN AR LS ARRL RAR AL AL AR S AL CARE ALRRRE LR AR RRE LR AR R, SRR R AR ER O RETERCE SO PR B ALRE LR RAR UL RAR RS SARR LS SRR LR LR AR CA R AL DA R

0l

YOPVIIEY aé%&ﬁﬁ%\\b%

- DO
A

...... AR S ARR Y & R S
R \ T Iy R e e e e,
\\ o uu...\.\\ \\ ..... .n ..n . ..n ..n o ..“ o ..“ ...n.“.n

e — .‘ -‘\. l‘ l‘ \l \. h.h-h’

X ‘
..................

!!!!!!!!!!!!!!
11111111111111
- L ¢

.ll 4 mmata ... .\n-lb\. .- WWWW

nnnnnnn
''''''''

mwﬁﬁm.ﬂ d\.mmx

oA R PR P i e

v

A T

------
-

N

. e
{.;.\ . Saewcy
o KO IO A W

..........

-.}ﬁx‘.\_x\'\“\ﬁ\\i\\\.\\\.\sﬁ. '

..................
......

Lo

yumh

43

0l

x
...

-4

Binai § 03 ¥

LiRIEESE 50




A AL LTy R N e FeEe . _ T L S LT e

A .

w

DK/EP 3172704 T3

v o R R N N O O DP.’"}"’?" .
o D L . 8 . b G S i B

IO I A B N AR N M, - S T T T T T R T . L D B e Dt B R R S I e vvv..f
.....s.... .........“... ........... ..........................................;.............f....l.. ........“.. ....... ... ............................................. .ss. ll‘l\n l(-l!\...
.......... ......\....... ..1........ .................... .............................................................. f...................... . ......... ...

..............

...............

ANMAR R At R AR NS e s

LY

PN

-
LY

S e oo o os a®e . . “ s e s 2®e s e S e e s s u . . .. 0 “ s s e s s s s s s se La s o & . P « s s e o 0 s a" “ s s s e s s s s o L .. .« . .« . . “ e s e e s e e c e s s e s s . .« e P . . . « e e . “% o s s % e PR e RO S . v JORIEIE R .« . -
Py St e e 2t W, S . . «tete o agete a et . et . . e . et et . ettty c . . et Lttt e . e ettt . et e e, et . . e te ot et ettt a e PR t e . W "ot ’
B LT e et . L IR, et . gttt e e e e e e e e et et s .« - - o e e e e e e e e .. ot Lttt e e e e e e e e e e . . . LTt e e e, e R, Sttt . B - -
« s s se s s e @ . . . S ee o o0 s o s s s w . . © +% & s s s s s se s e s s . « .. . « s s s s s se s e se s s e e « s s " e e s s .« . “ % s s s s s e s s s s e s o & “ .. . . .. « s s s s s e e e % s eees « .. RS e « e e 0 e oe o .
P . . . . . I R L R I L T R R .. . . R I .. . . . P - . .. P T T T R R R . .. - . .. . I P PR R . .. S e se s e oas ws s ows PR IR . . .. “ e e e s maas s s o . R
e . e e c g e s e s se see. . e . . e e e e © e e e e . el . . o « e R A e . . e e ee e PR s s s s e e se ee see see ey el o . ele e e e e e e e e e e e e o el e e e e e e . o . T R PR . . . e e e e T e .
“ e e ses e e . .. . . . . I R T - . . . . e .. R e e . . . .. X .. <+ U I P IR .. . I I I T P ) e ee . . D .. . DR S e e e e PRI I . e . “ e s e s s e ws o was s I
e o e e e e e s se s e . e . . e eele « s e e e o . . ey . . o . « e e e s s e s e e s ae, Lt e - e e ee e PR e e e et e e e e e e el o . el e e e e e « e PR e e e e e e e . . R R oy « s e e e e e e . e e s ee e
. e ' efe ete e e 2t Wt Wt *etetatm Lt Tttt e e 2te 0 Wt . el Tt T L M e R L et 2te e Tatete e 2te e Wl . ettt et Tttt et ettt et e Tt Wt Wt EER AL AL T L P AL L L R I P A R AT RS BN et ettt ettt et h e e e - e e 0%t Tttt Nttt o, 0 ....
R R T R B N T A ettt e e e e WLt P S Ty I P T T i D S S P P Y -. T T T L N R S S R S T T A B T T A e At aaan .. e A R - R R R e X
. e e cee ee . e e en e “ s s s s e s e s s e me eeew . . . e e me e e e e e e’ s se s s e e e e el . . o e e e e e e s e s e e ae ae ae eeee e e . . . . e e e s s e e e @ asee s el P - -hl-lll!lll Qolﬂlulllnlnn-sssn-..ssvdt.............-. e ee e e e e e . . e e e e e e Tat
. . . . . . . . . . . . . . .. . . . . . . . . . - ., W . - ) . . . .
. . .. “ s s s s s, e e s se s e s e s e e s s e s s s, . . .« . e s s “ s e s e e se . e e e e e e « e e * . e @ ege o s o gul.m g s s s s g e s . « s . P . . PR « st e g s ee s s . N ., . «c s s s e = . P .« .. e e Ny . « s s e s s e e g e, . . “ e gt e s e o
N .. . “ s s s s s s s e s se s e s e s ee o se s s s s - . “ s e s s s s e “ see s oe PR s e e e e « e . e e « ee e * s s s s s sees e s oe . e P ) « e s “e s s s s s e s e . .dn\l-vht o « e e « s me s e s e « e P “ s s s s s @ s s ses s .. . - . “ s s s e s s e s e “ee . “ s s e e s e .
0 . . . . . . « s nevere . O
.« e, .« . “ s s s s s s e e s se,e e s e e s e e s e s s se e s . . « e e « s s s s s s e s ee s “ e s e e « e . ce ot 8 .« e, © s s s s s se s s e e . « .. « e s s e . “ s s ,e s s g s,em s . Dll-.l.j. ........... . « s s s s g e e p e PR N REENEREEE B . « te s g mme 0 PR, § s e s s e s s e s s . - “ e s e e e .
o e e e R R N R D . . e e e e e e e e e e e e et e et e T e o et . . o « e e e e s e ee se s e e e e PR . P « e me L el o . e R « . e e [ . . “ e s e e s e e e e e - K 'a"n’s ’ e s e ae . . . e e et et et e .
. . . . . . B - . . . . . . . e . . .
. - .. DI R e e e e e . . .. PR P R T R T R R R . .. e . P - . . “ e e e e e e IR . e - “ e e . . . . .. ... .. - . - s s s e e . .. . s s s s m owe e . - . « - . . . PR “ e e e e e e e .
o . . .
. .. DI R - R N R R R R T R T T T R R B . e " e e e e e e e D D R R R Y PR . . P L R T R ... e e e = i - . N e e e e e PR .. . HE I I - s et e .S P . . e ae e oe e e e e e .4 e e - . Che .t . e e S e e e e e Wt . e e e e e
. . IR “ e e e e e e e e e e e e e e - . e e e e e e “ e s me e R . e . e e . e R R T IR B - e .. - . . .. . . “ e e e e ee e e DR - . . I . “ eee e e PR . e B .. . “ e e . “ e P I TR R
g e e e « e e .. . . P . . «es s s e e e e e s g . e o I R v . e e e . e e . . . e e e e e e . . .. . e . . e e e e e e e e e e e e . . se e
. . .“.“. w w e .. “.n .. .« ee “. ...“. S atme e . . “.“ . Lttt .“. . R P . . “.“ e e e atmls . " . .n . .. . L st w atal Satat ... - -.“.“ o . e e L & at . . . . ”..- e a. . . JOCRCH B e ”.”.”.... . . o8 Lt et . . .
“ s, s e ee e e - e se e e . PEETCI e e .- " i « s e e . « e . . . “ e e PR . . P e"m'e s e . . Y -
*e s " o « e ° 0 % %% " *.* «%° e - * e’ = * “efs s o e W’ . ° ‘% e s “ e Sat e = " "

.-\j\j_.-\_.g_ .

.~

P AN R A

g

R

......

CICICICRN

. . S
EEERRE b b St Wl Sl

S

RN

......

=)

CU R

e
v
o
L
s\.l

-
v
o
e
s

. ‘...\‘..L‘.......

. . CRETIEN o ss-aq-qla \l\l.l.

R

o R LR ORC R R S S SETEL S S St S5 Bttt b SO SSUE S  P RS R S O SR S e 2 o LR SR Sl SRR ST e S e P S T L S e e v B e RS S R L RS S S e S R S
'y I R e e R P . T C e & m S mimie s S s s e mEwe e m e = ams =t mmw w wsiee s % P we s s e e e w e
o - [ T R R L R T S R R 8 e’ . L i T S P S T T - R N BT N R R iy s . I R R N L R R T N N R R T e SN R NN L N AT A AT
o e % s o8 s 8 s s s s s s . © s .o 808 5 s 8p s se s e s e s s s e sEe se s e s . e e o0 5 s s e s s 88 58 e s s e e s s e e s’ o e s o e s s s ss s s e e s s 8o,

v

e I D DR e e D D D D R e e T I e il TR L 1 i U T T D T e e L L D H e D g . » [T T
. T T e T T AT T T Tt e T e T T T T ”.” ”.”.” ” ”.”.”......“. .“.H. .H.”... .. ..”. . ..”.”.” ”..”.“..H H.H.“.”....”.” ””.” m ” ”.”.”. ”.“.H. .“.“.”.Hu.. . .”.”...”. .”.”.” ”.”.H.m “ “ “ ”“.” ”.”.” ” ”. ”. ”.”. .“.H.“. et L .” . "”..” ”.“.n.“.“.n.”.”..”..”.” .”.” .”.” ” ”..H. .H..m.“..n.“..”. .”..”.”. EECI "”.n..“. ...“.“.H.H.”.”.”.” m ” ”.” ”. ”.“.“.H.“.“.”.“.”...”.”.”. . .”.”. .” .”. ..................”.”.”.m.”.” ” ”.” ” “.“.. * A u - . -

G

o
P

Mo
o
P

o

M

.

T

v
Sl
s
v

gy ™ hsmgsasauun sdeyad
G G s s

v,

e

o
"
o
Ko

o
o

S

Aypns BHIBLEUN BAALE DL




DK/EP 3172704 T3

ysigng

e

.

\. . w\.mﬁﬁ ..t.ur\x\ m MM«WMMW.MWW‘MIMW@ e,
P SAAOL 004 | | s

e

&

TN Y

vhs!-h-l-\-ast\.-\s O

RN 7 L g - S,

..f.

h
.
v#‘k‘b
' .
N T TV N T T T e e e e e T R RN N D N N e S e e N e

. il y .
Mb‘.nl..\ﬁ P ...M\.\L»
w o A Sk S A e 4
's 7/
2 7
¥4 2
3 y L : :
: @m& MICGES
e 2o LN P4 e ey
3 : 4 M :
o,
¢ 5 > .
.“ .«& ﬁ 1% R
{ \ X . ’ =
- 7 v
4 - 4 g
A’ ' I AN M
/ 7 > e
; 7 - oA,
Iy v '
. ‘. 2 3 R
b .\\\.-.\.« i LA {.\Ax... 7 N AR
: m rr P - ] \x_?M.. ﬂ\_m..\w
. : g -u Lt
ey : .\“ . “.\
TR " . .s..\\ v
” T i APl ol Tee
. . .

’
r
’
-
’
-
r

'-.'ﬁ-'a-Z-Z-I-l-Z-J-I-I-‘- R A

IR YRR

249 4 %S 3 Gt A BRAYY
Gansnaaaad .,i{,,,.‘.mwm%%i
e 27 B

.\.\.\.\.\.\\h\\\\\.\\\\u\\.\.\\h\.\\\\.\i\\\\.ﬂ\1\.\.1.\.1.\.\ .

sw
44444

m --------------------------------------------------------------------- -
- - - lll.-lllllﬁllJlll - - - lllllll}l\ -- lﬁ\llllll o o - G OO MO
- EELICIE R An a4 ddaaasss A aaaa s A A4 A aa s asaadaaa .

“t \\\

m%‘%‘&‘&i‘%\%“&m&‘&k&ﬁ'pmm\x =

T

AR S LA A

£ o4

h_- .\‘\\h.-\.\t.lf.lri.l\v\. .-..1.\.%.-

\i\\\.\'\‘?'\\_.
N

o

fl m
B ﬁﬁwﬁ

N

pa o WA A A A A A N A A A e N

- RV I LG NS i

.{c

-
T I R R I ARV

. ,\\\ WU c:eecceox'

\

L L E T I RN PR L

)
L L
..

FH W WY W EET T W AW AT AW AT AT AVEWETLAUEESEY -

‘l.l..l.l.lx\.\\\\\-l-l.b.‘l.‘l"-I.I-I.I-'I-I.l-l-l-..,‘.-.\3“6\\.5\.‘\..l.b.'I-I.I-l-.\\.\\.‘\"l-l-l'

e S S S S e i e —— —

AR ARRREY
|
~

*
“
»
L)

“
Y
<
-
~
‘i
S

ol \'}\\\\\\‘L\\\\\\\\\\\\\\\\\“\
e

..........

FOL
ARG SO S~ UL

YW Y YY WY YV VYmY NV Y
: lllllollllllllllIllllllll'llllllllIIIllllllllll-llllllllllllll

F Y mY YV Y YY" YT XYY IYYY Y YYYY Y

ltllblblllllllltlt LI I R N I I I B R R I )

.-\y.\(v(-\-c\c\a\\.a\a\a\c\(.ccu-ucutr‘

............

x\m% .
\1\\-.....
.\ e’ v\.\.\

- R R R L E R L L LW

A i
w P

ﬁ%n@é

A5 1 §$ mwﬁ
ﬁw.m_@w@%m
Y ﬁ\.ﬂ,@ﬁ

KRR TERE T TR TR

......................................

o
4
4
o
4
s
4
4
4
of
o
o
of
o
of
:

-

e

%

\\\\\'\\\\\\\\\\k\(\\\\\\\\\“\\“\\\\\.\’Q\\\\\\\‘.\\\\\\LK\\\\\\\ .

uuuuuuuuuuuuuuuuuuuuuu

: -1;-;-3-.]\\\..3.] l}\%\\\aﬁ\\n{%\m

qu

T . O A N A A A e et

IR



AR A R A N R A A A A T AR

O T e o O
- \:(:_\:5:1:1:-.:x:\:\:n:\ - . -\..5'.

e

o

O C
'h~ e o
':‘: .
. ‘\ .
. ‘\. : .
AN .
Sl
.;:
F
..Il-
\
o
.I’ .
...
‘I.
[}
.l *
-l~
'Q.
NE
N
N
i‘
\
N
. . :\
R .
ol . N
W ¥ NIIX
. ... . - . . ( . &v_-' :‘:
B 3 e W
. N
g 7 o
..r o
.| . ﬂe'l
" oA o
. .
N
N X ¥ ‘:.
h » '\ N
N A .
- 8 )
: ‘ Y
\ | ;
R N : “+
e \ . H
B .4 t: W[ N
. : N
- . g :
F: § § 2 X
i 3 { 3
" p) N »
3 ¥ X
M ™ N .
D \ .\- .
N N
N
- % 3
. § ')
. 3 3
: o8 R
e ) U iy - 'N
- R CEREER Lt a s N . :\.,
- T i X : A
B “E,mmw
':" G L .\!..‘“"\\‘N“ " ‘ ‘ LA SERL ALY SRS o
.~ .._\‘.‘." ! , ) "\'! A e N e e b
. " .‘n o

A FE

)
BREERAE LA R R AR E R R TR UAE R LT AR R R R ABARR AR RR R RN LT ™
DO R N ) ) L N

T e e YL .Y -~ - ua Y a'h W weu e UYTeY e RNYEY Y Y

AR RRT R AR aLTR RN SawS ‘\\'\'\“\\\\“\:\\“\
e O e e e N i P N T4t e R ITRTUTEYTEY VY B YW

v
4 vw v

T T e e e e M\
K l‘l
oW
‘ .
"
" .
O AL TS "" e
ALY TR
."
« .

LI

”
pupl o ol

o e .y

oAl
'

A

4’./ F'-,’F.-‘f‘

v e e Y

v
L4

AR AN AR L LA L e

yYyvvvsvn
LR SR AL L AN R I
-
YV Y XPIYN N,y
s e rrYvyYYVYTYIYTYYFIRAN®

-

Lf

—
’

-~

~

‘?'Jr# rgé’.'.r' r

tor at ol 7

~rs
Ry

AP

M\ﬁ?
§
N

/

-
.
‘
-
-
L

TIINNpy,

e . .
[ i e i »
--

~ 3
~ e -
o .
. .
t'
[h
. e - Cq " ‘o
A .
.
.
'
'
N -
-
-
~3
-
1
- i
< A
B
: .
N -
i A
ol
vl
. . -
. Y.
* +
”
v
O -
()
. A
o
s . " . .
3 3 3 N
' m .-,Lln..-\.ﬁ'\.n.x e e e e LN NN Ny )

w e w0 e e
- A . . . . . - A ‘

L

B we -
TwALYYYY a4 w

A

- .y

\\“h‘“'\‘\\\“h‘\\\'\.’\\1“\\\h\t\\.\“\\\\“\\\\‘\\'\\\\\\\\
L I I e e P it i e e e O T e e e )

T wwww

Sutati At e e et et A e e e A A A e e e e At e e e e e e e e e e )

" mYR T YT T TP RYYYrPYYY YN

ey vy e w

DK/EP 3172704 T3

A R A R A R A R A A R R A A A R A R L A R R T R e

e At at i s st asa sttt ttt it e s m et T d s h s A s m e At A a A e s a e e e A A e e
L

-
.~

. . v
. D X .
. .
. ", ; s 3
" - . .
A .
.‘1 . .
. . .
. . .
LR L .
. - "
. - 300
B " .
* N " -
-'
N
D -
.
oo‘
T, .

o N R o B o o o ol R X o o o ol

rYyrysvYyvyryvw -

AT

¥y vy vasnr-rrew

O o A e

LA

TR RRA N, -
R e e e



DK/EP 3172704 T3

OOOUOIOOvQQQQVAOOHvI
rerré*roeer

AA W B AL AN B B AR A e d B AA R AR AN AAA AL AAA AN A
a-..l.vval..Vva.-..a’.’..ﬁ.ﬁ-uaa|r-vvvv
-‘ss’-ss.an.n.. . .

vv."v.....v)-”vs.aﬁl.a||vvvvv#”.v..'..aQQQvAAAA.AIITIIOvO.v.QQQv
L] ... rrrrr e e rrnrr e d

.
.
.
.
.
'
.
.
.
.
.
.
.
.
.
.
+*
.
'
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
'
.
.
.
.
.
.
.
'
.
.
.
.

G ........................ ...... i ._«.umum . Bm:gg .............
: - .,. K 3 AR 1S : : ¥ .”.”.”.”.”..”n.”,nﬁn.. ......... : et .n....“.“.“.“:
| : e L QLSOSME S X ...\.%E.w i

. ﬁ’d’d-

L D0E 8 2 3

---------- s PO

w_gﬁﬁﬁgié st

T e e T T e e e e e T T T e e e T T T T T T e T T
.l
e e 4

*

....... e e i S S . . d;“.ra
ﬁu&mmz?eté ;m,ﬁﬁ NI I el )

. q) - w

.ﬁn_ ﬁ_,_w:..“.”_mmr EaN

v e

00'. ‘e

LE....:Q_# ¥y

- tt.fﬁnﬂ

mu.:x..m_t. G ... wm_wﬁ

LR DL N )

+*

»

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu . .. @' m m W m s m mom oms om omeomeomosomomom.sas s as s s ma s om o mm omem mosmomem omeomem omemosomemomeomosssossa s omemem e o mm .o o

. .....m,_:a L ORI TR U T
,,.mh._f . r_m.ﬂ.:,_]. . . : i ..”“‘”.”;.,3_..?3“. .

...........o...s-.-...-—.;.a.... ....fl.u..f--.- (R A

Lpoad gy péu.ﬁﬁé 39

r ".'1 " f- A S

et e I B R R e R e 3

R R ]

...HHAMAQ.«-\....W. X 1-1-101.q..wao.0.0.0.4..o”o“o”o”o”ctmw.‘..c.....q.. a%s 1 " -N O 00 1ed e e e ve e e . .. ”“vu 0.0.0.4.«.4.w.w-..-o.o”cuct.ct.ct..q.c.-..ca.q.qv sole el ouwcoc.c.c..f
“.. w..mMm .”s.. . .”. .”.” ” ””m m mu HHHHW ..H.m““.m..m.. . Hmm.mmmuuuuun ” m.. . . P WWW m ..m. .m.....m.m mmwww W Wm W mmw m..m.m.m.m. .... vu“ . .... ..”.”.. ..-. .. * ...- H.. mm e .”m m.m “mmwww. ”w . -m . H W.m.” .-..”m
e ERERY ] P LN L I ”””.”.”H“.m..htpﬁm.n..wrww...—u.‘ﬁ_.@w«..“” R i TEE Y .. . s .. i .. - ” “ i3
..” ”“uu.n. MH &Mc d\.wvmu' Whr”u .. R ”.”.“.“”“”.””.””m”” o ”“”“.” ”“...”.“... S TN T e g_ﬂq r%-ahu. —t mm&_ “ﬂ——\&n m:um _HUCSELAW .” ”“u . uu”
5 4 .m.m m m m m a.” m .”..m:_mmm.# wmpnﬁ:m.‘ﬁ:n?.m 3 23
: $3 &w_. ..,ﬁ..a.m.ﬂ.w.u..m. e bR i w.‘ b .5&3 GO
= o x ”.”.”.m B N u. OO “ ) “.m.m.m..”.”.” .. : £ w....u tﬁ“ﬁ mﬂwe&.ﬂ ._hv &vﬁmﬁ L._.w.—.._—.ELT t._ﬁ ...... T e ”.w.”.m.m ”. T S R e e S
,” DA A RRARARRAIIIIRY, ”..... RAKARIRRLRL FTTRIRATLI I, el e = A

.#...:a p ﬁmu_nc m._&mo_ ___ﬂ hﬁ_e__,nz _

LEAga 01 :r._ i EQ EE,,_ z.,_m&_.g
mcm:m .w,,. .n_.

i R ERINL § I N, ..“.H.._m_u-._nu.ﬁsﬁ._.m»muwmw”@u” wwr__“.m,\._&ﬁ...w.m.umﬂ—mm..
RS R Syt : TR ﬁmm””..uummmmmm.mm. “ m.m”.ﬁ m.”.m..m. .nm Ee S .ﬁu&.. mm..v..: ar.mau ._.m.._....ﬁ cm..mﬁ..._m i
P SR E_EE %S&S a ﬁgg d& ﬁ%& u.a%« tmm_: 3 YpuE fgg P n &r * E - “.L FEs m.m.”
e R . HHW | .“m,& QM aﬁmmu_ﬂﬁ. %

: Pl e SR G R SR R e S R u i m%% F .é_ﬁumm_m.ﬁe.n _a:a-

”.. m.nu”. SR Sl e .”. .W._m..-um —ﬁu._m&ntw i JMVCQ mc m-wwam .“. ...f” xﬁ'ﬂ s + K e .. : . el

e e R LR TSR X ”...”_\. g ..w. : ). . et ”. .,”f _a.”ﬁ .. 3 v m. _ _ R T A I gy i aelion . RS

:: Sy iau J.,_:W,_z, @15 %....a,. u_ . .ﬁ “H_..m_..& R oS pa e

35 L ST et S wuﬁ)mwﬂ 9_ ﬁ_ ..—n._.“. ..._w....b..w:n..w:d.u -1 mﬁ_ “Adﬁ_ _._.4 :f.._,m

| £ 0 AP AEe TRLE

Bt .m .m,,&,mm @ﬁ ___a.., m :.. tm.p_# SE.mw. _.: umw_u&& nn u._n_ 50_ an m”

mCA_

‘-ll--b‘b-t“

0100'0'-'100001« et

LI L S I R AN

4
.-..-.-.-....- -.-.- - -.- -.-.-........-.- --I. . . . .. .-.-.-.-.-.I.l. -. ... o -..-..N.- . . . . . e .. -.-.-.-.......
e ..|.|---|o|-|o.o.o.-._..o.o * o,.v.o.o. - 4o|o|‘|-|‘u|..V.‘u.-.uv|.|-|o|v|o.o|o-o.o.o.o.ofo.o...o.o.ouo.ou.u.u.u.hu.u.--..-'-(v o..-o.o.o...o.o-o.o.o.o.o.o.o.o.o.o-.-.-... .................... .o.o.o.o.ﬁ«t.....r.-.uv..uvu.uvuo.-uo.-.o.o.o.o.-.o.v.o.o.v.o.o.ou. K ‘u‘.‘u.-.-.-...-.|v.v|o|v|o..|o-o.o.o.o.o.o.o.v.o.o.o.ouvuou.u.u.-.u.u.-.....- .-vuouvuo.o.o.o.oxo.o-o...o.o.o.o.o.o..-o-...-.u..u.u.u.u.u-.-.-.«.o.o.».o...o.o - o...o-o.o-o.‘.o.‘.ou‘u.-.-...-.u_uv.v..u_.u.u.uo.o.o.-.o.o.o.o.v.o.o.o.ou..ou.-ou‘.-uﬁ.. -.-.-.uv.vuvuvu |o.o.o---o.o.‘.o.o.o.o.o.ouo.ou..ou.u.u.u| |.|..|-.'|.--.-o-o-o.o.o.v o.o-o.o.o.o.o.ok.o...o-.:.-.u.u.u-. ' ’ ’
" byt L L L e L P TR L P, e ..J -‘. At telet e te, 0%y et e Wt P L tetet ettt LT P T L L P L LIS B S L " LT L L P P A BTG AT AT PR PRSI NI P P iy . . et vat
. 4 . 4 DECEE 3 .. N . - .. . . .. ..
CALINGRGSS s T Lm.w:#n _E_vm.nn_ D SISEIQANDI SIS G WG SN TR A RS AT SRS m 3] 1 B R et < | 1 :
l l‘ . hd - ll-

et e T e e
‘

- . & . . . .. . . . v . .
R R A R o I o T T O T G S S S S R R T R I R R L R T R R R R A R AR A A R R R R A N IR AR R R I R A R N I AN R R R R R N R I R I N R R R T R I T S e R N S R T R R R R R R R R R N R R N T S N R N NN A A R R R AR R R 0.0.0.0.0.0.A0......._.......-.-...v.-.o.o.o.o.o.v.o.o F R T o o B B S A S S R R




-

DK/EP 3172704 T3

e RN : . AR e N I R R
ra % .

. ¥
<

A

R0

!
-

A AT

S0

Akt L LA

Ly
e

£,
3
E
¢
£LEELE

%
e

.

%
7
7
f.«

’

3

z

%
f‘
/
‘e
z
DL

2 e
'ﬁ
fa'y

4

/

i

<

’ -
s
o

L

fo"i:: *
’
)’;'('.’
'..-

. . S W W &
3 o S . . SRR Y > .
‘ W o SRR NG AN g o
-3 B[ R S T =
3 S S L T ¥ W b Ly 3
i o R S M ;‘ +-C ~ b oo
R N TR NEy naa 2 : -~
Ry e SN W <&
Ry e ; ARV e R AR o
R : R o A RN - N
> o 2 N " G;Q"k el R\ .. .‘:..‘
::; :Z:.;::I:I:?I - .-::._ A ::: "‘5?\;3' AR : '\:
s faTatilitalatata AN, i\\}.‘". X " o S R -
Caas SN T R O N \I (R O "\ - * : 3 \
WY . Y .\\ e s ' " \ \\;\'. AN \
LR k\'\_ ._’\\l_l. - e W\ " P— ~ - X ‘g\'
:':‘0:- as ey &‘0‘:. . AR B A . -'.\"\t“ . k\l X ::t
OO ! 3 ne Sy
]

RS v MR
Dt Ok b b -

o AR “3 & R S
SO —. : w N B A : -
PR : : 2RI ‘-353.\\.33:1- h R - S : %

‘:':""‘ ‘a'a VA e . : ‘-}\{\“r .\.:'; . Q\‘ - Ry= . ' . ‘\'\\ ’ .
(0 atalabat, S N a N Nl B B S0 5 afiys, D) IR ) - ) u
an e aalalel A A e e \:\-\ \Q\ o - b3 - \ . :‘t
B OO St UG .\:‘I ‘wa's %..Q 3 ; \:
Do RIS SNARRE ‘*&'\1‘-- A RO :::f‘\: Ao 3 %
L e ' ' ot ] . : :4'_0:0:0:4:- .-: "o ‘A e '0'}'(\ -:0 \::I ' LY A M L . | N \
' AAAaTe e AT ) \ ¥ LA AN \‘l. (%7 YN Y Y N Y . ‘\
:w:-:-:b:'n:o:c;c‘c.c.s ‘:‘:I;I:Q:i:Q:C‘Q N . v:\:b:\*’v:! Q: \\n'v‘ \\ :&‘_t.:} . ::::
PPN ;;.{;33‘.%::. 4 oA T &
TN D
'.‘c SO e et c‘c‘n%\;f‘%-\ :'. R, % % \
........ B e Mo s 8 N LN \.\.
: AR N KRR T SNOE Sl
. e ot e N W n ik O e A p—— ) -ﬁk . ::;.
14 :a'o:t:\:u‘l:n Wl e u \:t:g:g:\'\.\:;:u.h\:.:.' - P A A AAAAA : Aadef A A A AL A A S A4 B Rl '\:
it bebibyty SESEE . %

&L

. vo
- C.C-C "'
‘.a LN

LELEELELE

v

w‘b‘l‘é‘(.ﬁ‘.

Te'a

A LA mw L  m w n

.

Lu L

L LAt iaa A e .
L

“

,
W’
Lot

\".
.‘/_5.

3
&
4

%
v
A A AR L

e T e e e e
y NN RS e
0\. N g

v, \
. R “
.
YAR NS RS Y
'K '
% )

A
$
:

.
-
e

. o . —— L )
N I .- . f " '
s tq“ .‘-‘-‘-: .‘}‘.‘.\ = “"\. ‘l.\‘:’\' M MO ‘;‘ ="
t-' Saww, )‘»"4 : VN" R, NN 'R
S Mer R TS e N % o
\l" et ‘N - AR S =% - Y (%) L€
- B I O S as
R TSt IR S SR RERRRAR R :
: RS e S e O RO R
: D T U I C EC UL DRRRNRIN JRERES A
NS SR e S
ey m-' o P o ) 2 . .w . \
e f ) . .

WAL EEAAL
3
s
o
3
5

i
%

<’y

;-
-
#

z.
.‘.t

CA A .

e SO

L .
’?a. e -

"l‘“!
;f‘
e .
4. -

-
e o et

< N W x ' N .
NG e L. N ) Vrwew
\ C et L. . ‘“\lﬁ- ', . ! R SR ‘- .
o e UMY > > : \\ : SONNSNNNRE A, TG N .
N e N AN 3 :. SR M ) ORGSR R Ea e .-'sh'*;”f- LI
. - .- 4 . ae . * . L .t A\ . - _I' . . t-‘i!. . .' A . e, . L}
. B S e SR I O R BN
: " AL SR RERRRER R S R G

TN
.‘ . -\ -~

I :
e S W

If.-,'{.&

-f *e
50

LR

RO, U

RS, S PR
“ N

2
.

£1F

e
%

.

AL, S
g "'.'..\Q«h\ r.
lw. w~ "\

L4,
¥

7
LA ATA RO L L L Ch

P T
25
’

Avrvs ~‘-‘s.v:1 t s . e .. .
Vi AR AR A AR "\3'3\
- \‘\‘(‘\ L) W . 4] B,
. ' ~

LY N L N

S

: g Nen; o
snama s AT - e R A
ate? N . it W BN:. e
MaIn 3 SEER S 0 AN
. I P4 b vy wvw- N .
- .

. o’o"«'«:i‘

v - . 4
L N NN S A NN T
L T L T T AN
s °;‘\u.1¥; ------ ‘t.l.l}\.“

...... -

“aataly. .t A"
TaTa'y'a T . %'
o w Sl V' y

. q
O T s PP RS

‘~ A LA ‘et o) o s
Vea a7 ' At “an’
., w K ‘u;an . G = '“ n . e
:\ -, “'E‘ ) \‘ ‘It 'Q‘“ . ;‘. q‘ o
" \‘wt .Q:Q:I. ﬁ‘b e 1 TE .\. “.\
:‘:‘. ............... \ N - a:a.a ' - ’E:‘” Py ﬂ!'; : \
:E:E.- Cae O '{’{*33 RIOC I .'..':T:' \Q ’ :;-'.} - Y .;"';'
o T 2 : S AR {E“' AN R
% RER R o Sl A sl 13 5
1 LU L AL L -
s S R Nk o heodee
LI R ) .
st . o
RRRRRN X
At .
‘4 i:~‘-\"-“:¢ § @ Q § O ﬁs :% .
+* Q‘A‘.D‘O:O:Q‘(‘ - . .. ' .' %
=

i
e

s

0“

LA,

et N
RARRM R
M -
LRI *
: TR 0:0:\‘\ ‘gb..
. :\ .
“ uzo‘ . :-%t
Tl R .
. VAR
S
R RRERRAY <
0 AN \
“ e :\‘
o Q:A:c:o:o:«:. . 5 . . =i g . e "'v
SR e ISR el RSN R
A st ek - . LN Nt N
. ‘t.' aatati it ' '0':‘-*‘ -&“\ I e .~ - ‘::
:. t RN B e 024:0:'0:«: 'c:“\ ‘:\k\ ' . .\ R
.y ftard bt MO TR AR A ) 3 ey
o . DR R RN RN RS o B 3 o
R ‘ T NI TR e M e ¥ o)
{ : \: :{0:-:«:\20:0' “ R -c S LY \g\\ !“‘l(.
. A REREEERN ateht = - . '
. \\ : .- ::0:4:.: . ‘e .; .: {\\} O UL . .§}\‘$‘ \ \ . \
' . 3 adghy . P . ‘ ' '
.
.
.

L) -
h.\ \.I .

CoTre

. . . s ) . :
....... T R i e LR A R R R i o e ns e . e e e e " et P : . : Y .
Sttt . O ; oSS ; 2 g e F o R 5 8
: A R D ' TV AU o W (g S DI

LI ] A I I e e e e I e R L R e T R I e L e R R e R e I R R e I N N R N N R B R A LYY Y Y v

et b S MR

~

Lo o

%
;
27

CELLEE

Ca ey

1§
e
TR

S

y]
Y L7
g/.'* »

3
<z

o,
e

. .~ . . - . - . . . . . . .
AL ) LA . d R I R R R R I I R I R T O I I I e I B I I R I T I B R B B R I I R I B R e I N N B I e I B I B N I R R N T T I D I I | ey vy v 4 I T B

1

ey e s '\;Q..'-v.’--'
h )

i~

"h.:.:.': . N‘;;. . ‘{‘}\:3.. e e s

;";.' v
> 2%
. 32
o
7
~
¥k
o
AR

357
a7
¥
4
2P
WL
<
“ %
AL

SELLEEE

o ‘}"’(Wﬁ

.
)
o
7
’
' it B LSS
=¥

R 22



DK/EP 3172704 T3

A,
i

4 "8 8 eE eead

RN
RO RIS

-

- e v
-

.
Y.

SO

v

ERERN
SOONHINN
OO

EREER I
OO

v
AQ‘.‘.A

** 4+ IF e

'
N
4
*q
N
.
4
4

* 4+ 4

.

+* O-OVOOAOvOQAQQAO.

1L+ bk 44+

LR IR LI R D

B4+ 444+
a0 O

+*
+*

D“‘Q”Q
PRI
4

**r

B
*++ 44
DMCMERO

_(
_(
A
=
-

0'0 *4 4+
+*
+*
+*
-
-

+* 0’(
-

.
POCV0.00CO

* +4+ <

L
4

..

4 -

-

-
P

4 -

~

b4

4

4

<

-

0

-
vyttt

B
T

P rrw

*er .

v
ra v vt b A,

-
Lala aa
DO R

s tatatai A,
vrwwnd -
B R
yyv v

.
-
Al
4
4

'
4
4
4

-
4
4
4
4
-
-
.
.

v

R

LR )

- rr ravr e
-."'ivO‘OOCO

.0 e F LR

U
0'0
.

-

*++ 4
.

+.4
. -’-‘-
s

.- .-.---

ty s ravyryédryaivrryryasvvrw 4

L % B

DL

L
..Cﬁa.

“-

‘A
s
SO

h.A .A
vht
N

+

LOL LI L L 2R N

. A A A A A A A .- b el b AN

TSy vws
VOAO0.0

* 4t e M

4

.

L

v

v

.~

»

»

»
O

»
EJE)

.~
>
>
»
..
v r v
LA

R
'y

.
QQOVV

ELLIL I LN 4

;)’000('1

. QOOAOQOQv +*

+

000404 a‘.‘ 0.0 >

-

4 -~
pretetatteTs
AOODE

4
-

A F PR
[

etals
OO0
’
RN

>
NS

v
4.+

]
UL L L

NS
14 ve ¢ 44

ataTa
LrYy sy vy

v
v!‘

r vy

.

PO

-

* 4 w4

“=FFF LIPS

EEL R B R )

DN
L U B

S A

St .....\ngn“n e

Ry e )

”o.o.\.u I
LR L 14 4 PP PP P AP PP
“. v rver

o s S e,
e A

. .
.o . .

- .

“. .. e

NN DO ........... O ) 0 .......‘sn.n.n...n MM
LR I I R R I I I I R I N R I R ) PA4 2T PePr P v e
R AR O rYyY vy vvwew w s s rrrrrrr s r s e r s b rr rr P NP P P T P S S rr rr P PP P P P Y s s rr e r e s e r s s r e
M M R S M s anear,

"
s, o .
“‘“- -.M- “.v.\vs\vl..v’.v. -OQv\v U L.l.- .Q....I.I.l.l.l‘%h.s 4 Q.-.-ﬂlnlnnnlllblnlnlnl‘.ﬁaﬁa .I“-.-?.‘.l.’....s..lr.al‘l‘n.\n.s 4 -..‘.....\I-l‘l-l.l.LQNn -J.Q.l‘.l‘ -3 M

“sprrre .

- -sl.l-l..}a.l“s. -3- LC
AALL AV AwNwAr BAALAAd A b A4 2L2EAAAAALALAA ALAGCA &4 20 OAAALAAAAALLALAAZRLEAALALAAALAAS A A A &4 2.88 8088020444844 42128arpiannana

4P PP PLIrr

e

s err

-y -

LR LR N * +e

LR R R

-k e

LR
vyrvv e o
BOOOEEEO0OSDS

MO

00.0A0|7|0|0.0

* 4+t rd - LA

LoD COLIEREO0C

+ 'y

Y IY YT YNNG,
T rrrysvYy YT YN

v
“V!‘

- -
= e . ...

g

)

w5z

. .s..
-.;.).f..v-
m-n b a4 .
L ey

M N N N RN MM MMM N

..‘l... L _.-.-’-5‘.‘...\.\‘.‘..‘\..;.;.s.-‘s .

P..l.l\l.l..

R LN

R L B B R
e've'v e v v

LA IR L B

R XIS OO MMM L IE I I R I a0

v
¥ vy vaar == rrrvy vy

A
ree'e 0\.0 + e e

>

atatat)

B OO0 ID]
oovvoooroo.

DR l'
’

.I ‘s

PO NN

& L

o'

e e

. ...\..v-m. o

e'e’s’

FENOE YV IV YN

e
v '

O A S iy B i i e )
.

N M

A4 d A e b A A ARE AR R R S aaTe e e
AR R R A R R L

Fro vy ey

t.t” - .
AL LA

A b ek b AL

ey rvvve vwe v

AN RN NN IR
EREN 7

OO

44 nak
‘v.
L

»
» .
’

-
»
»

--. .- . -'-
e

Ol 'l a'
a’ enaaa iy -
L R A X .

-
i
’

Nttt N

AL OCL : . e

Al
L.- I"-.t.u

! A

.....J.V%....
L-lc-.-.
0 .

-
L
L
.
-
Ills\.i

R

N

B e
ataala’at "l Al Al Sl

AL AAAALAA AL A A ALAAAALAALLADAL AL ALAAAALA LA ALSLA AA &t 422 00AAAAASARMSASA A4 20A0AACALAAAAMSAAAAAZSLALLAAAAAA

W \\
R
o

\\:“1 -
X

- l.l.l.scion.laln N DL L A I L )

A R LT .u...ﬂ. VSO Ay Sy S A WS ‘s a5
ans . - . - w ror Yl
”q“lt.. . .!-\._ \\.nﬂnoﬂn -.b.l.\‘ P4 PR A s\h.”
e R . LT s . .

--!-l“
RO
RN REERE]
LAY
-s-nu.n..qscsos.."\!\-u.n
Pt S Ot O S et

oa S

. r e e

CRCHENEN

A AL ALALALALAALAD 4 o & A B b8 sd adaa

L B S

SRt atatatety

ro e rrrr
OO
o.«oc-

- == Frvwrw

POl SO D X

AR e

DRy A e

"
o
A

o

~

SO

.-

L AN
vv‘vl'ﬂ

-

Sttt ettt

R R R A N

.',0‘\\.

L B L
Yy wrs -8 -

- -a -y

v 00’\\(‘. AC;“

Ay

e

L L4

O L] PN R )
pw e

Talaiele el oAy
Y R O R FF r TR

A & Sy - T =)
i

e

O .-

e A A IR -
R Y A T e A
.-D\l-l\.\\v‘r \.ﬁ

p
JI‘I“OL‘;& ‘v \0.0.0. -0 .0 .Ovbv.‘ vvv"

VS TS S e eer ey

vy ve'v e “~r e

el T

.i\i‘l‘lh‘ls.‘.wiﬁ .

AL,
Wl

S

e )

~.u.;:‘st

R

L)

s -

o .uu.........-.......
e
e

- -
wlalae e A N,
R

...l....".h'l

S
SRR

X

LI LI )

e R e s e RN
-c-.--.-.---f.-.-.-.---f.%.p.-.an
e e e e e e e e e e

e

e
Arae

e

AAAAAA AL AGALALAAILLA

i

s

=

AT B .-. . : r
' O IO
D R R R N o W M R

.
, +

h ' .v
v vy rrrrr vy vy vy v m mm p e s - YV LRT «p .
N N MM 5 b X8 - .n“\ .
R R AR R RN R D W 3 .\..NM..

O MO S .........
I
e ety vy v vy .

'
’ ofo.o.q

L DO Tnaa aan
AAAAAAAAALA 44 A A 2232008 A0 A8 4844 210 A 4402 ARAAl 048 44a A



' U S e

N

. ;-"-‘-‘- T | ‘-‘1} ‘a"o;-‘-

N

I:I:’
atath

'[

A

e Y

r‘»’f

FILEL L

-----
. .
-------

~~~~~~~~~

nnnnnnnn

------

.
- "\
e S
D

A
iz

’

T e M N ) T e ) o e e e e e e

LR

..l

4-.;'-’.'{;./'.'.. - 4

..........

vvvvvvvvv
--------

nnnnnnnnn

-------

\\\\\\\

UM Ty U B e T

e

sssssss

e e e e e e

e

e .-.-.-.-
SRR \\*-;-;s:-*&%“\\
o

,:' PR Y
-t % .h\}\\_vﬁ\ “

- \'\'\'\"\'\\% \.\.*.*.*.
:m:f’
‘“\
xx\\
'E\*.
\u_\.
;:.x

‘‘‘‘‘‘‘‘‘

"~.'~.'\.'«.‘..

*.-.-«.'t. 5@\\

N *\\\ «.\

\h\&\*ﬁfﬁ\\'\\\

‘*s:@sr}\\\\\

n‘-,\%\ "

'\'\*.R.'a '\

.-"-"-"-"-'h"-".'%

-------

/'

JP

¥

e
K

R
‘\" ".T'L \‘
N \R\

a
.

'\.é\

",

.........

llllllllll

\\W
A

\ \\

O

A

i Y

v

20,
o’

Jm o E R e S S e e e e e e e e e AR

e e

Rk
1 ‘-;3.:

«o}
N,

e
=

I’

N
W - n
RNy

&’Qtf

O o o

T D e P

SO

T e “uieee

e e e}

DK/EP 3172704 T3

S I e

SNl

e e S .

«r A
¥ «

3 N
Y : e
: Y R
= ";s R
X . 2
:‘..' : o N
. ® : ‘\'I.\l . }‘;\:ﬁ‘:::::;::‘::;
) oty e
R N
.\.. 'EE;\ ..‘\‘ \‘: "
N - o N \'*.:
. ::. ~' \\.\\::' ) -.i"
. N\ . ‘{3}" N
. .’I‘!
AN
v'.C\Q'
" R
AN
N .
: A ko
R
."-;::

v
5

r
.
Y

, O .--

higma

.Y

s dun Rt ik

B, e vanli

Yt ¥

4

YW 4

.....

o o frslstivi '
taracant for a spociic g

g diwg. Thugn 24 wwd 5%

axtend sod wakeuy of the Yok

e thits 4

Nl

N

v
f

s i

A e e i



Pl
RO

DK/EP 3172704 T3

'
Vol s O
0

S \‘- o
A\.-,-.,-. : ‘s,

- [
. - v e nit
e it
i - ..

RIS

R A R R R D A D R R R A R A R A A R A A R A R L R R R L R S R R e AR e,
o
a
*

R R
g 3
e
D, e : -

Pt AR i .. N
i oS ; ¥ :
B S ¥ W : .: &
3 s TR SRR - ot :. S
o SRR o0 § L R : Y
RO R, : R ; S
2 T - = : RN N
e \\b“ ' v - LAY W WL AR g ny

-
R R R R N P SR RO L

- O . Q% e e W'° 3 .
o s S eI
:% VIS < WA :-':\T\"-':\“:’::'

TR T URUET AN T o B ..\.\‘$\:

T- '
BRI R R T O oL, :' ~N wn’s
R AT A

- v
LR

N

T T N
et o R R K ...' , " AR Y e W, ‘&~ . *
- e e .-.\‘\ e - r \
. RN B VO o . : '
I : el ohe I ROV : .,
: o ot .o .
5 : Rt ael
K )
l. B 'I. . *
L e ; W LA
T et N
o Tk . S A
f: . : : ol %
= : ' rimin - : .
AN BT TII a e L O : oo kS Q:
PO o NN R
T . i v
" ..{. N . .! -'. ".:.w-t. : . : !@:
w RRREERRS . W OCRE N T
. el G TleaaaaNe . >
;t -:. . .v:O._O:. 0'..-: ::&\-\'E\\Q N . o W .'wah..
B . SR ‘5‘\*@"\1‘ : R . T
e SRR e e ® TEENIN R N R .
DEN SO s ) g S oy RN \Q : . - o
. L AN R T - L
.:t. 4.1 * N 4 L .. N 0“ o .‘ .l I. - K \ \ \ \ \ \ \
N

ST

St

yewevrw

. N :

"
.

rrvyraoswar 3

i

g

R s

,.
T
55

i, ’
"
s

o

e

wn

s
S

o

LrAs

_,.
e

waw

pdditions

%

A A A

.

L)
)

$ e

Covit

e

-----

e e

)

v e 2t TYY WYL YY ey
" . .r.V.\‘\..\_"h.(.C LI
ERERCIC I

"
r
o

o

£
3 J.J'a-.a'.'nv. |.|.-'-.-'

s
" aim

- A
.
”
/5"
o

-

Ry Y

EFCEIE

TP

o

(]
‘. : b,
O o'yt - v >
R I R v S R elete e et IR t = o ' . .
fape avet T T S P T LT B PR L M " - . :\\
R R . . pe " . 8 Sasy & . S
-Q' ST T T ST T T T T T W R R, :.'. -: '-. - l\:-.:'
) O ) N ) . " . R N " AN Ry H "
A A R NS R R - N A PRI \ ; N
. RS RLL | . e R e e e : ; R
. o :‘:“‘q "t t.._.._... N C L - . RV, \‘- RSOOOORC, - y . " . iy
: huh " | OO A v T . . -f: ' W .\' e M . . S .- ,-.\‘:-:
NCEN AT . - k. ]
e % W . \:._.
. o 4 - - e
_c_\ N '.-;c_'l‘ ’ - \:~'
R . s : N
2 SN X
. e " 4 u
. b LR ] - LI
Cemaa - bt )
-’;ﬁ.:;“c . et n’ka ': ':-' w!
R B AR HER : R
. T e N : .
R S .'.‘.’.‘.,‘.:.:.::' - b
. \‘\ . - O‘V v, v "
Sany R R D . 2
“Tk a Taralamey - -

L,

s

e’ SRR ‘{h\'\“’ 3

o

w RN B

o Ty - . ' ﬁ
2 s OB B o
.:l T ‘\E.\: v sl e e - .l ‘- \.\l
N Ao I s oAt N \.\
< ' w O .. M . \
. A USSP et
‘. L . ..‘0 L "! . \
R SN g %
o LN ")

) AR, ."t.‘t
8 B o=
i poind w

o

s

s

234

555

)

.
4

¢
‘)
=
L

-,); :
1%

T
e

‘}:&
-.","‘-_f'/{;

Tod  SRSuSSORISIIS IR RGN R

<

LY
LY
‘.

.. ‘ :
. * .'.
. e
R R R R U R S U U LI




e

-
-

N e
et et

A R

SO
.
DO
LR RN
ety
R

L}
>, v
4
r.v‘r.
>’
o0,
LIE DR B O
E
R O
DO“.
".
-
Ll
.
4

wiete
*
o
L J
.
/).fx

i
.

*

AR AT .
R ’

A
TR s Ol

“n
APUIC IR N !"n.‘l.l.l.l
)

) DR Ell
aaa e et A A e -
LR R R wan
e WO T .-
JE .

>
.

-
v
47
.

",

N .-\‘ o

-
‘-..I:I"'l,-l-l-l.Q

A

> 4
~

-
-
.
-
-
-

*

-
e

*

L L L RN

e

=
T e e NRONRIWN Ny e -

- "

‘

.

.

‘
e
L)

v
- a

+*
+* 4

l-‘.

. -
b \\
A A AN
LU L R N N
AR
L L N N T I )
M AR
bOv_v'v.\!!l.-

L4
LR +*
..

.......

04-’00.

- e ey . -
) + . { .
O ' wattt . N atatat et
Tatatntare s ARA ate PPN AN
we . R N vate =t N TS S
. . ! S . Wt e,
Y O S X R s ) PR EE R
-’ .
) .

- n -
kll'unll
.-
as
- - . TE s s s e e Y Y e e ... x oo RSN
. -
Ol aa's - - D% l,:lcnl
- - A e At “aaala . aala e A A A e WA Ot
" . R A A AL TR PP e LU U )
. A A A A atatala B R R RN . --r S
NI .4 L T T O B A N O O N I "% s b AN
- nnw . . SO . T OO INODSEER
L I I T T T T I T o I I T MO
- . - . ' DRSO I - e T e Tt et T T e e e T T T T e e e e e N
"u"n"n - D) A N NS T T N T T T TR O \
0 0 aaaaa e e aaaa e AT T TN -
. -n L) R R R R L )
- - OS - e A h A A e b A A A A D e e h A e .
( sso¥cc-|.chccbc-vvctoocnbct\c\
-- -- ' . = D e e e e e R R R R R T R I R R L)
. '\\ . . et . . ' R A R R R L I Y 4= F %4 e LR
! ' R . . LT
s . o7
-nwe . . s g .
. amy . . fet . .
\.'l' . s s . L . . . e e . - (L
e ]

v
r
.
.

'
"
S
)

‘F
e'a

LI 4 (.".0_0_0 ..0.
. . - -~

T e N
R NN A Y X R
NI SRR A M‘g\
DR é\‘c‘«'o‘c'd‘#s’c‘«'\'c‘\\! 5 A

LIS R SR A L
- W AR R A A4 e R

DD
ST A 4ATC BSOS ARLE N RS YA

L)
. “_ e LS S DT T AR R AR R Y R MR Y e h E R e s s om s
-I‘I"l’.\\““\‘l‘ ‘I'\“'T
. . F3 T rYYYYTYIYCT O PYYYSY N =Ty
. . . .. 0 oy - DRI ST : SO D IR
. 0 IR . DR N 0 . .
. +* . o s L U B - h -

e \\\[:E*f-u)hw.\ g s
AR ‘}513\‘3‘:“5\" RSN
S S R A

.
- 8 R T e . o= .

SRR e e
e el B S B e B e gl gt L S 0 L e
e M T Dy Ty e e L e Oty e R N, oy St B S
il . Ny PRl oty P R P L L o B T h% Tty e L
- R .’?-VE‘ N RN I L L R AN e - T I P T
e am e S e e A s A, . e e o L e M M s A
SN R P ORI b sl il AN N
e Rt R A I TS RS AU IR
-------- .-. .-.- -.-' -. . L .- . -: .-.-‘-. ..-.- -.- . -.-. . .- -‘-.‘ -. . ‘-.-.-'-. ‘. .-.-...-’- -' \ .
e Rt NN ety N L MR R M R R
-.l:u:l:l-l:-:-'l:i: - :;_ﬁ:i:\ g. &I &:ﬁ:-. {'s:-'\‘. '\\‘t:k;: - \ 'Q?t‘ \' r'A':: R .:.‘::\::_1 ::.
I..l I" . > . \;'- v\\ . .\\\‘ LN E L) L} .
i e P e o L R e ROR ::1
LN A A A A S O D Ty X a
et e B : x X
........... . . 3

v -
¢’

------ £ s e o el i N
:ﬁsﬁgikgt;k.:ff;ﬁzziki? S R =-?Q
:fg{ﬁiégiﬁ-:sllﬁ' e Bl e R e RETEEREE . e Qﬁ

Nt N Y Yy R

R

e ey

\*Q‘..:"\q:'.

A

R

T - -
A I EERSER.FPID
..

a ﬁ-unﬂiiuun' g

S W’ﬁ SRR

o

DK/EP 3172704 T3



DK/EP 3172704 T3

B = w TaTn e e W e e e
B 0

R N R B e B T B B B T W T Ve e IR B e W T e T T e e T B T B T e e e Ve T B TR el T e e Nl ) ﬁ‘\'-'-'-'h‘.ﬁﬁ'h'h'-‘.‘.\'\'h'h'h‘.’.'h'h'h'h'b‘.’.\'h'h'b\\\'-'a"\l'b‘.ﬁ'h""
- - . . LI . - DL DR ) . . T T - . 0 0 - LR ) .

W ETEE YT e e e Y R e e e e e
- 0 . 0 .

SRR

e
ry v

TR I )
- T vYw s -
LR 2 L

0 DN

DR}

- r'v‘v.v‘w‘
-
- +* v +

REORAXRN
ARty
> & (.C:-

AT I M ey
RTINS

-
.
- 4

v
)

AR EEE R EE R \‘Ih\\:\!l.!
R R N N

N
Sl

- - e mm mme .-
tqv‘s\.l ¢y Iy vy YyYyvy

- -
T Y YYDk~

PR
& .‘:\::: :.“.:0\$ = \.l"}q :-v-

v
“eive
R Rttt

* 4
-

LEREE IR

S

VAN
A
LR

L TS

SN

I N ERN a e ' . IR . cae ' N FEEREEE AR
LR A AL AR ARAR AL LA R AL LEAA LALLM AL LARMARS AL VLA AR RS, P L S N T S
e, oyl Al s . el A DO B DA e - . s RO

e

AR
*-....Mttﬁt?:f:?.“b X
D M

AN

,
AN

vy

AR O
EM N N

e aTaTa a A,

.
RN

' ) N
RN E R RN

PR R P ¥y P S A N R R B S '] S S e e R B A B R S S ST P

D B I R I 0 A

R sa.\ LR A I R RSP L A S FAFUR L A .. \_\’!‘\"{\..l‘\




System Memory

Volatile

Non-Volatile

Non-Removable
Storage 1110

DK/EP 3172704 T3

Processing | | | Output Device(s)

Unit 1102

Communicalion

Connection(s) 1112 [N 1.,




	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - CLAIMS
	Page 24 - CLAIMS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS

